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Westinghouse  Single-Phase  Motor 


THE  Single -  Phase  Motor 


Westinghouse  Electric  &  Mfg.  Co. 

Pittsburg,  Pa.,  and  Other  Large  Cities 


For  Both 


Central  Station - and - Customer 


Highest  Power  Factor. 
Automatic  Self-Starting. 
Any  Standard  Pulley  or 
Gear  may  be  used. 


Highest  Efficiency. 

Low  Temperature. 

No  Complicated  Auxiliary 
Starting  Devices. 


Adapted  for  all  classes  of  service,  belted  or  geared.  Will  operate 
at  a  distance  from  point  of  control  by  knife-blade  switch  or  2uiy 
automatic  float  or  pressure  switch.  The  result  of  years*  experience 
in  single-phase  motor  building. 


See  Circular  No.  1153  for  fully  illustrated  particulars. 
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Inspection: 


that  means  detection 
of  every  shortcoming 
is  what  makes 


assachusetts 

agnet  Wire 

the  perfect  finished 
product  you  have 
found  it. 

It  is  made  by  the 
most  skilled  workmen 
and  verified  by  experts. 

Massachusetts  Electric  Mfg.  Co. 

WEST  LYNN,  MASS. 

CHICACO  OFFICE :  356  Dearborn  Street 


HUBBEU 
Floor  Receptacle 

No.  S506 


Excels  in  every  par¬ 
ticular  the  best  prod¬ 
uct  of  this  character 
heretofore  offered. 

There  is  none  so 
strong  and  compact. 

There  is  none  so 
easily  installed. 

There  is  none  so 
reliable. 

A  big  value  for  a 
small  investment. 


Shall  we  quote  f 


Harvey  Hubbell,  Inc. 

BRiOeEPORT.  CONN. 


D  (a  w 
FUSE  CO. 

ENCLOSED  FUSES 
AND  CUT-OUTS 

DELTABESTON  MAGNET  WIRE 
PROVIDENCE,  R.  I. 


Enclosed  Fuses  may  look  alike,  but  there  is  a  difference 
which  makes  “Sachs”  Fuses  superior  to  all  others 


CATALOGUE  WILL  TELL  YOU  WHY 


ELECTRICAL  WORLD. 


Paranite  Telephone  Cables  are  made  in  any 
number  of  conductors  up  to  and  including  200 
Conductors  or  100  pair.  Made  either  twisted 
conductors  or  laid  parallel. 

Listed  in  No.  19  B.  &  S.  Gauge  Copper  only, 
which  is  generally  the  accepted  standard,  but  can 
be  made  in  any  B.  &  S.  Gauge.  Sizes  not  listed 
at  proportionate  price. 

It  is  recommended  that  Lead  Covered  Cables 
be  used  for  outside  work  altogether;  the  Braided 
Cable,  however,  is  thoroughly  saturated  with 
waterproof  compound. 


Lmd  Cmwmni  CdU* 


/  >  -v* 


BraidtS  CMm 

NATIONAL  ELECTRIC 
CODE  STANDARD 


Indiana  Rubber  ^ 
Insulated  Wire  Co. 


JONESBORO.  IND. 


Pes/sf<?/?ce 

60  J 


t/)Is  A3  t/>e  ratio 
hctyeto  copper  wipe  sad 


NICHROME 


A  Resistance  Wire 

of  unusual  merit 

Withstands  extremely  high 
temperatures  without  oxidation. 

Designed  especially  for  use  in 
Electrically  Heated  ^Appliances. 

Better  than  needs  he** 

DRIVER-HARRIS  iWIRE  CO. 

Harrison,  New  Jersey 


^J^/^MALAC 

■  A  non-acid  permanently  plas- 

■  tic  insulating  compound,  applied 
I  by  dipping  or  brushing  without 

■  the  use  of  vacuum  or  pressure. 

■  Results  on  field  colls  and  arma- 
I  tures  are  far  In  advance  of 

■  those  obtained  with  any  other 
I  compound. 

■  Write  for  Prices  and  Samples, 

H  also  Booklet 

H  **HoW  to  Insulate  an  Armature'" 

6-s7>’o8. 


Operating 

Walpole  V^iau  Work3. 
Walpole  Rubber  Work^. 
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RkidSpwcations 


should  call  for  the  best  flexible 
conduit,  in  the  wiring  clause. 


TN*»C 


When 

CIRCULAR  LOOM 

is  named  it  means  that  the  Archi¬ 
tect,  Contractor,  Engineer  and 
Owner  will  feel  absolutely  satisfied 
with  the  work  when  it  is  completed. 

All  boards  of  fire  underwriters 
approve  of  it. 


American  DMilarLoomCo 


Boston 

NEW  YORK  CHICAGO 


Mass. 

5AN  FRANCISCO 


do  Mam  nC 


QUALITY 

MAGNET  WIRE 

SINGLE  SILK 


36 


GROSS 

SPOOL 

NET 


MANUFACTUHCO  BY 


'A 

il 

3. 

STROMBERG-CARLSON 

TELEPHONE  MFC.  CO. 

ROCHESTER,  NEW  YORK 
CHICAGO,  ILL. 


ThU  BLUE  LABEL  will  be  found  on  every  spool 
of  REWOUND  QUAUTY  MAGNET  WIRE  we  ship. 
Make  a  comparison  or  test  in  your  own  way,  you 
will  find  it  the  besL  Send  us  your  next  order. 


Insulated  Wires 
and  Cables 
of  Every 
Description 

National  Code 
Standard 


ALFRED  F.  MOORE 

Manufacturer  of 

Insulated 
Electric  Wire 

FLEXIBLE  CORDS  AND  CABLES 
200  and  '202  North  Third  Street 
PHILADELPHIA,  PA. 


1887 

Natfonal  Code  Standard 

1908 

Insulated  Wires  and 

Cables 

1  Chluge,  III. 

CHICAGO  INSULATED  WIRE  AND  MFC. 

CO.  423  Mirlii  Bldg. 

LE/VO  COVERED  P^PER  and  RUBBER  \HSULMED  CABLES 
TELEPHONE, TELEGRAPH  and  POWER 

0rrtcE~69  South  Street  York 


FOR 

ESTABLlSHeOfd/S 
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STUART 

HOWLAND 

- CO _ I 

New  England’s  Great  Supply 
House. 

Everything  Electrical  at 
'  reasonable  prices. 

Prompt  deliveries  assured. 

Write  for  Catalog  and  Price 


List. 


- - BOSTON,  MASS. - * 

261-281  Devonshire  St.  and  4-5  Winthrop  Sq. 


Sli^LEX 


Suburb  a  n 
Underground 
Connections 

Use 

STEEL-TAPED 

LEAD-COVERED 

CABLES 

No  Conduit 
QuicKly  Installed 
Few  Joints 


I  N  S  U  LATE  D 


WIRES  ^"<1  CABLES 

RUBBER  —  CAMBRIC 
THE  SIMPLEX  ELECTRICAL  CO  -  BOSTON  . 


TRADE  MARK 

REG.  U.  S.  PATENT  OFFICE 


ELECTRICIANS 

of  to-day  demand  insulated  wires  and  cables  of  high  quality. 
The  unanimous  choice  is 

ORONITE 


Proven  and  Endorsed  as  the  Best  on  the  Market. 

General  Western  Agents,  264-266-268-270  FIFTH  AYE.,  CHICAGO 


IT  Ncven 
.  OtSAPTOINTS 


“riFTRniT"!  national  electrical  code 

STANDARD  and  other 

WIRES  Rubber  Covered  Wires 
DETROIT  INSULATED  WIRE  CO. 

DETROIT,  MICH. 


ATLANTIC  INSIUTED  WIRE  &  CABLE  CO. 
WIRES  AND  CABLES 

FOR  SUBMARINE,  AERIAL.  UNDERGROUND  AND 
INTERIOR  USE 

FACTORY:  120  LIBERTY  STREET 

STAMFORD,  CONN.  NEW  YORK  CITY 


PLATINU|V| 


IM  ALL  FORMS 
FOR  ALL  PURPOSES 

SCRAP  PURCHASED 

?EaER8IIASSU\CIIER  CHEHCO 


N.  Y.  OFFICE 
100  WILLIAM  ST. 


FACTORY 

PERTH  AMBOY,  N.  J. 


CHICAGO 


The  Electric  Cable  Company 


MANUFACTURCRS  OF 


IlHbber  Covered  Wire 


Magnet  Wire 

Annunelater  Wire 


Weatherproof  Wire  Annunelater  Wire 

VeKax  Feeder  Cablee  Offlee  Wire 

VoHax  Ineulating  Cempeund 
VoHax  Preteetive  Compound  for  Steal  and  Weed 

NEW  YONK  •  •  •  -17  letWry  PlMt 

lOSTON  ....  its  OM  Seuth  IuIUIhi 
CWCAaO  .  .  .  16S0  MemWiMk  tulMliii 


BELDEN 


ANNUNCIATOR 
SWITCHBOARD 
JUMPER  4  OFFICE 


In  eolls  or  on  spools 


Stnd  for  Our 
No.  8  Catalog 
on  Eloctrieal 
W  I  r  0  and 
Cordago. 


Small  Ordoro 
Solleltod  and 
Qlvon  Prompt 
and  Caroful 
Attantlon. 


BELDEN  MANUFACTURING  COMPANY 


194  MICHIGAN  STREET 


National  Condnit  &  Cable  Co. 

Executive  Offices :  41  PARK  ROW,  NEW  YORK.  N.  Y. 


Bare  Copper  Wire  and  Cable 
Weatherproof  Wire  and  Cable 
Office  and  Annunciator  Wire  and  Cable 
Paper  Insulated  Cable 
Power,  Telephone,  Telegraph 


Boston  Philadelphia  Chicago  San  Francisco 


Lamp  Cord 


Show  Wladow  Cord 


Lowell  Insulated  Wire  Co. 

Lowell,  Mass. 

Electric  Light  Wire  Telephoee  Wire 


Habirshaw  Wire  Company 


For  AU 
Services 


High  and  Low 
Pressure 


'i£^C0' 


(Tmdc  Mnrk) 


Offices: 

253  BROADWAY,  NEW  YORK  CFTY 


Works: 

YONKERS,  NEW  YORK 
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OKONITE 

Inmlated  Wires  and 
Cables 


49^ 

CANOEEPAT. 

POTHEADS 

OKONITE  TAPE 


MANSON  TAPE 


TRAOSMMIK 


TRADE  MARK 
REG.  U.S.  PATENT  OFFICE. 


The  Standard  for  Rubber  Insulation 


Initially  high  factory  tests  arc  gratifying;  but 
how  much  more  gratifying  to  have  this  excellence 
uniformly  maintained— even  exceeded— years  after 
your  wires  have  been  installed. 

OKONITE  improves  with  age. 


The  Okonite  Company,  Ltd. 

253  Broadway,  New  York 


Rubber  Covered 
Wires  &  Cables 


For  All  Classes  of  High-Grade  Electrical  Service 

NATIONAL  INDIA  RUBBER  CO. 

BRISTOl^,  R.  I. 

43  Broadway.  New  York  211  Lake  St..  Chicago 


Insulated 
Wires  and  Gables 
Bare  Copper  Wire 


JOHN  A.  ROEBLING’S  SONS  GO. 

TRENTON.  NEW  JERSEY 


THE  ORIGINAL  HIGH  RESISTANCE  METAL.. 
HAVING  A  SPECIFIC  RESISTANCE  ONLY  10% 
LESS  THAN  MERCURY. 

THOS.  PROSSER  &  SON,  is  gom  St.,  new  York 


WINDING  MACHINERY 

FOR  INSULATING  WIRE 
AMERICAN  INSULATING  MACHINERY  CO. 

N.  W.  cor.  Hancock  and  Oxford  Streote,  PHILADELPHIA,  PA. 


ELECTRO  MAGNETS 

THE  ACME  WIRE  CO. 

NEW  HAVEN,  CONN. 

NEW  YORK  OFFICE :  •  •  26  CORTLANDT  ST. 

LICENSEES  OF  THE 

VARLEY  DUPLEX  MAGNET  CO. 


Dossert  Solderless 
Connectors 


THE  STANDARD  FOR  SPLICINQ 

The  ONLY  Officially  Approved 
Mechanical  Joint 

No  blow  torch. 

No  solderinc  pot. 

No  acid. 

No  corrosion. 

Easily  connected  and  disconnected. 
Electrically  and  mechanically  perfect. 
Simple  and  strong. 

Dossert  switchboard  and  panel  htn  tised  la 
the  principal  buildings  throughout  the  country 


DOSSERT  &  COMPANY 

242  W.  41st  street  New 


aei^ectric  cab 


FIVE  MINUTES 
AND  A 

SCREWDRIVER 


Patent  Pending. 

That’s  all  you  need  to  make  a  strong  connection  of  ample 
current-carrying  capacity,  if  you  use  our  Type  “  C”  Flat-Two- 
Way  Connectors.  They  dispense  with  the  danger  and  nuisance 
of  the  solder  pot.  Excellent  for  connecting  inside  to  outside 
service  wires  and  for  transformer  connections.  For  No.  6  and 
smaller  wires.  Write  for  sample.  Thousands  of  the^  con¬ 
nectors  in  use  by  Edison  ^mpanies.  References  on  application. 


YONKERS  SPECIALTY  CO 

YONKERS.  N.  Y. 


OUR  SYSTEM  FOR 


(BRANCH  iOINT) 

The  Corcoran  Wipe  Joint  Machine 

is  a  machine  for  wiping  any  kind  of  lead  joint,  horizontal, 
vertical  or  branch.  Joints  made  by  this  machine  are  now 
in  use  on  cables  operating  at  voltages  ranging  from  230 
to  1 1,000,  and  are  giving  perfect  satisfaction.  The  above 
cut  represents  a  Branch  Wiped  Joint. 

Writ*  for  Circular  and  Price*  to 

The  Wipe  Joint  Machine  Co.  531  scbofiem  Bing.,  ciefeiann,  Ohio 


formers,  etc. 

Sectires  perfect  insulation  without 
contact  with  air  during  the  entire 
operation,  and  impregnates  them  with 
solid  compound  under  pressure. 

It  will  pay  you  to  investigate  our 
system. 


Buffalo  Foundry  &  Machine  Co. 

BUFFALO.  N.  Y. 


BRAIDING,  TAPING,  WINDING,  TWINING, 
CABLING,  STRANDING,  POLISHING  AND 
MEASURING  MACHINES,  CABLE  COVER¬ 
ING  BRAIDERS. 

FINE  CASTINGS  A  SPECIALTY 


With  or  without  detachable  feature.  All 
live  parts  heavily  ins\ilated.  Standard 
in  many  companies  for  high  tension  con¬ 
struction.  Weatherproof  and  inexpensive. 
For  interior,  overhead  or  undergroimd 
work.  Send  for  Descriptive  Bulletins. 

G  (SI  W  Electric  Specialty  Cc. 
1 28  W.  JaokMwi  Boul.,  Chicago,  U.S.A. 


NEW  ENGUND  BITT  COMPANY 

403  PEARL  STREET,  PROVIDENCE,  R.  I„  U.  S.  A. 

(2) 
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TheElecttog  SroRACEBATTEanrGo. 


MANUFACTURER  OF 


The  **Cbloribe  Hccumulator’’  and 

_  .  f  k.  if 


The  ^^ExibC  Battery 


PHILADELPHIA  NEW  YORK  BOSTON  OHIOAGO  ST.  LOUIS  CLEVELAND  ATLANTA  SAN  FRANCISCO  TORONTO 


Standard  Electric  A.ccunnulator  Co. 

Office,  141  Broadway,  New  York  Factory,  Jersey  City,  N.  J. 

“THE  PLATE  THAT  CANNOT  BUCKLE” 

The  construction  of  the  Standard  Accumulator  is  vastly  different  and  is 
twenty  years  in  advance  of  any  other  Storage  Battery  on  the  market.  It 
is  by  far  the  most  dxirable  and  the  most  simple,  hence  the  cheapest. 

THE  IDEAL  CELL  FOR  CENTRAL  STATION  WORK 


Sales  Offices — 
BOSTON: 

89  State  Street. 
CHICAGO: 

Rookery  Building. 
SAN  FRANCISCO: 

Crossley  Bldg. 
TORONTO,  ONT.: 
2  Bloor  St.,  E. 


Main  Office — 
NEW  YORK: 

341  Fifth  Ave. 

Works — 
DEPEW,  N.  Y. 
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Water  Power  Plants 


Seldom  need  Batteries  for  simple  / 

storage,  but  for  * 

Regulation,  the 
case  is  different. 

Often  they  do.  May  we  examine  your 
case  ? 

Send  outline  of  conditions,  or  ask 
us  to  call. 


GENERAL  STORAGE  BATTERY  CO. 

Offices  and  Works . BOONTON,  N.  J. 


l-llce  Gold  Dollars 
Xlie  SF»LlTDORF  COll. 

has  a  value  all  its  own.  Commonly  conceded  to  be  the  best  ignition 
device  in  the  world. 

Our  special  department  for  ex{>erimental  work  is  the  best 
equipped  in  the  country. 


C  F.  SPLITDORF 

Walton  Ava.  A  1  SSth  St.,  New  York 


System,  the  Keynote  of  Success 

A  perfect  conduit  system  for  wires  means  success¬ 
ful  operation.  We  lay  them. 

G.  M.  GEST 

Expert  Eleetrleal  Conduit  Contractor 
Cincinnati,  Ohio  277  Broadway,  New  York 


Platinum 

Scrap  Purchased 


CONTACTS  Of  AU  FORMS 
WIRE  FOR  WIRELESS 
TELEGRAPHY 
RESISTANCE  WIRE 
WIRE  AND  SHEET  FOR 
ALL  PURPOSES 
American 
Platinum  works 

NEWARK,  N.  J. 


PUREST 


THE  WORLD 


Free  from  iron,  and  is  the 
best  filler  for  dry 
|.  I  batteries.  Acbeson 
aD  I  Graphite  electrodes 
_ I  excel  all. 


INTERNATIONAt.  ACHESON  CRAPHITK  COMPANY 

NUmra  Falla,  N.  Y.,  U.  B.  A. 


American  Vitrified  Conduit  Co. 

Flatiron  Building,  New  York 

Manufacturers  of  High-Grade  Single  and  Multiple 
Vitrified  Salt  Glazed  Clay  Conduits. 


VITRIFIED  DUCT 

Single  or  Multiple.  Any 
qinuitity.  Quick  delivery. 
Write  for  prices. 

AMERICAN  SEWER  PIPE  CO. 

PITTSBUBG.  PA. 


STORAGE 

BATTERIES 


FOR  ALL 
PURPOSES 

Manufactured  by 

The  Wi  1  !ard5tora$e  Battery  Co. 
Cleveland.  Ohio 


ELECTRICAL  WORLD. 


Manufacturers  of  HARD 
and  FLEXIBLE 
FIBRE 


For  ELECTRICAL  INSULATION 
and  MECHANICAL 
PURPOSES 


Made  in 

SHEETS,  RODS. 

TUBES,  WASHERS. 

DISCS  and  SPECIAL  SHAPES 


COLORS ; 
RED,  SREY  and 
BLACK.  Write  for  Eitimaten 


Labor-Saving  Conduit 


— COOK  WIRE  SLEEVES — 
HAKE  PERMANENT  JOINTS 


Self-centering  single  duct 
and  multiple  duct  with 
patented  features  reduc¬ 
ing  cost  of  installation. 


because  the  perfect  union  be¬ 
tween  joint  and  the  sleeve 
absolutely  prevents  corrosion. 

Look  at  the  illustration  showing 
joints  cut  through  longitudinally 


l■■E0MTE  DELREIT  on  aU  stand¬ 
ard  sites.  Write  for  prices. 


STANDARD  VITRIFIED  CDNDUITCD. 

Main  Office,  39-41  Cortlaadt  Straet,  NiwTork 

Factories:  New  Jersey,  Penna.,  Ohio 


Time  Is  Money 


We  make  the  kind  of  Cable  Hangers  that 
pay  dividends.  The  first  time  you  use  them 
you  will  be  surprised  at  the  ease  and  rapidity 
with  which  you  can  run  cables  and  conduit 
in  open  work. 

Ask  any  one  who  has  used  them.  Users 
are  always  “  boosters.” 

Let  us  tell  you  about  them.  It  will  be  well 
worth  your  while. 

MlneraUac  Company 

839-840  Monadnock  Building  Ctilcago 


A— Cook  Nomber  10  Joint  with  No.  10  Wire 
B— Competitor  1.  No.  10  Joint  with  No.  10  Wire 
C— Competitor  3.  No.  10  Joint  with  No.  10  Wire 

These  cuts  are  from  photo¬ 
graphs  which  have  not  been 
retouched.  They  show  actual 
existing  conditions.  No  other 
joint  draws  up  tight  around 
the  wire  like  Cook’s. 

Patent  pending. 


239  W.  Lake  Street 
CHICAQO 


AMERICAN  CONDUIT  CO. 

Manufacturers  of 

BITUMINIZED  HBER  CONDUT 

140  Nassau  Street.  New  York 

East  Chicago.  End. 

Los  Angeles.  Cal. 

JOHN  A.  ROEBLING’S  SONS  CO. 

San  Francisco  Portland  Seattle 


ORIGINAL  VULCANIZED  FIBRE 


For  Electrical  Insulation  in 
Dynamos,  Motors,  Switch¬ 
boards,  Rheostats,  Armatures. 
Also  for  Rail  Insulation  in 
Signal  Systems.  All  thick¬ 
nesses  up  to  15^  inch  carried 
in  stock. 

We  manufacture  the  highest 
grade  only. 

Rods,  Tubes,  Washers,  Discs 
and  Special  Shapes. 

Write  for  prices,  samples  and 
further  information. 


Orangeburg  Fibre  Conduit 

presenU  the  advantages  of  extreme  lightness,  great  durability,  ease  and 
inexpensiveness  of  installation. 

Wriu  for  '*  Th*  Conduit  Book." 

THE  FIBRE  CONDUIT  CO„  Main  Office  and  Works:  Orangeburg,  N.  Y. 
Chicago  Office:  1760  Monadnock  Bldg. 

Pierson,  Roeding  &  Co.:  San  Francisco,  Cal.;  Los  Angeles.  Cal.,  and 
Seattle,  Wa^. 

McClary-Jemison  Co.:  Birmingham,  Ala. 


The  COPE  Conduit  R.od 

Quick  Coupling 
75,000  sold  Lds>. 


Write  for  catalog 
of  underground  con¬ 
struction  tools  and 
list  of  users. 


3  and  4  ft.  lengths.  Steel  couplings, 
hickory  rods.  Contracts  taken  for 
wiring,  testing  and  cleaning  ducts. 


3244  N.  15tHSt. 
PKiladelpHia 


Vitrified  Conduits 

We  manufacture  a  high 
grade  duct,  using  only  the  best 
of  clay. 

M.  J.  DRUMMOND  4  CO 
NSW  York  Of  lies:  182  Broadway 
Faoforyt  Drummond, 
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CHOOSE  A  WINNER 


Shaw  Arresters 


win  admiration  catch¬ 
ing  lightning.  If  you 
don’t  know  them,  test 
them.  We’ll  help. 


Stid  for  Now  Bollollo  "H” 

LORD  ELECTRIC 
COMPANY 

213  West  40th  Street 
NEW  YORK  CITY 


Model  A.  Phantom  View  s 


EtTABLaHED  tST7 


ALBERT  &  J.  M.  ANDERSON  MF6.  GO. 

Motor*  of 

ELECTRICAL  APPLIANCES: 

SWITCHES,  SWITCHBOARDS, 
TIME  SWITCHES,  LINE  MATERIAL, 
COPPER  CASTINGS(76?)CONDUCTIVITY. 
289-293  A  ST.,  BOSTON,  MASS.,U.S.A. 

BRANCHES: 

NEW  YBRK:  135  Broadwty  CHICAGO,  ITS  Ooirbom  Stroot. 

AGENCIES: 

BOSTON,  Pottlogoll-Aodrowo  Co.  SAN  FRANCISCO,  Ecclot  A  Smith  Co. 

NEW  TORN.  R.  W.  Mirthill  A  Co.  ATUNTA,  Nowcomor-Miory  Co. 

ST.  LOUIS.  J.  C.  White  OENVER.  E.  M.  Mossitor 

TORONTO.  ONT.  H.  J.  Surloot 


STAR 

HARD 


BRAND 

DRAWN 


RECTANGULAR  COPPER  BAR 

For  Kloctricol  Porvomos 

Made  from  best  selected  Lake  copper.  Hi|;hest  conduc¬ 
tivity.  We  have  a  large  stock  of  various  sizes  always  on 
haaa.  Our  full  stock  sheet  will  be  sent  on  application, 
shewing  full  stock  consisting  of 

Over  3,000,000  Poondm 
of  brass  and  copper  material  in  rods,  sheets  and  tubes. 
Ready  for  immediate  shipment. 

U.  T.  Hungerford  Brass  ft  Copper  Co. 

497-508  P«erl  St.,  N.  Y. 


PsB 


INSULATION 


IS 


Perfect  Insulation 


P  &  B  goods  possess  the  highest  insulative  efficiency 
and  meet  every  requirement  in  electrical  work. 

P  a  B  ELECTRICAL  COMPOUNDS 
P&B  INSULATING  VARNISHES 

(Baking  and  Air  Drying) 

P  a  B  INSULATING  TAPE 

Write  for  Booklets  and  Specifications 


THE  STANDARD 
1 00  William  StrMt 


PAINT 


COINPANY 

Naw 


York 


MICA 

PRICES 

REDUCED 


Compare  our  prices  on 
Raw  Mica  and  Manu¬ 
factured  Mica  with  prices 
you  have  been  paying 
our  competitors. 

We  do  not  intend  to 
change  or  increase  our 
list  prices;  we  do  not 
follow  our  competitors. 

Why  Pay  Fancy 
Prices  ? 


CHICAGO  MICA  CO.,  ValMr*i<*,  lnd> 


THE  NEW  "CHICAGO  GRIP” 


This  has  features  that  make  it  especially  desirable. 
The  gripping  parts  are  forced  steel,  imparting  strength 
and  durability.  The  draw  link  is  arranged  so  it  is  not  in 
the  path  of  the  wire  when  placing  the  mp. 

Send  for  catalogue  of  up-to-date  tools. 

MATHIAS  KLEIN  &  SONS 

77  W.  Van  Boren  St.  •  -  •  CBICACO 

AU  Prominent  Supply  Heuus  Carry  Our  Produeu 


The  Hardest  Jobs 

of  wiring  are  made  easy  by  the  Hargrave 
Compound  Lever  Wire  Cutter.  Built  for  work, 
not  for  looks,  may  we  send  OUR  CATALOG? 

The  Cincinnati  Tool  Co., 


SILK 


For  Electrical  Purposes 
Silk  for  Insulating  Finest  Wire 
ALL  KINDS  BRAIDING  SILK 


William  Ryle  &  Co., 


54  HOWARD  STREET 
NEW  YOKK  CITY 
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Features  which  made  Noark  Fuses  Famuus 


1.  They  are  the  only  Fuses  having  an  auxiliary  indicating  wire  which  is  tested 
for  continuity  before  the  fuses  are  assembled,  making  it  practically  impossible  for  the  indicating  device  to  be 
imperfect. 

2.  The  diameter  of  the  ferrule  cannot  vary  over  5/  10,000  of  an  inch — or  they  are  not  passed  by  our  inspec¬ 
tors,  which  means  a  perfect  contact  with  no  heating  at  terminals  and  no  loss  of  heat. 

3.  The  knife  blades  of  large  National  Standard  Fuses  are  in  absolute  alignment,  giving  perfect  contact. 

4.  The  knife  blade  terminals  are  not  permitted  to  vary  more  than  2/1000  of  an  inch  in  thickness,  therefore 
there  is  no  heating  of  terminals  and  consequent  loss  of  current  and  possible  destruction  of  the  fuse. 

5.  The  terminals  are  made  of  round  edge  copper,  which  enables  the  fuse  to  be  inserted  in  the  fuse  clips  easily 
without  damage  to  either  terminal  or  clip. 

6.  The  fuse  clips  are  so  constructed  that  they  are  not  strained  beyond  the  limit  of  elasticity  when  fuses  are 
inserted,  therefore  they  retain  their  original  perfect  contact  indefinitely. 

7.  In  tests  on  600-volt  fuses,  they  operated  perfectly  on  a  dead  short  circuit  of  19,250  K.W.,  or  sixty-four 
times  the  Underwriter’s  requirements.  In  a  similar  test  on  250-volt  fuses,  they  handled  2,700  K.W.  or  ntne  times  the 
requirements  (300  K.W.). 

Write  Nearest  Branch  for  Booklet,  '*  Fuse  Talks." 

H.  W.  JOHNS-MANVILLE  CO. 


Manufacturers  of  Asbestos  and  Magnesia  Products, 
Asbestos  Roofings,  Packings,  Electrical  Supplies,  Etc. 


\New  York  Chicago  Philadelphia 

Milwaukee  Boston  St.  Louis 


Pittsburg 

Cleveland 


Buffalo 

Detroit 


Baltimore 
New  Orleans 


Kansas  City 
Minneapolis 


San  Francisco 
Los  Angeles 


Seattle 

Dallas 


Toronto 

London 


For  Great  Britain  and  Continent 
of  Europe: 

TURNERS  &  MANVILLE,  Ltd., 
Hopetotm  House,  S,  Lloyds  Ave., 
London,  £.  C. 


THE  MAN 
WHO  BUYS 


Bissell  Cedar  Poles 


has  the  satisfaction  of  knowing  that  no 
matter  the  size — whether  for  Idaho  or 
Michigan—  a  large  order  or  small — that 
his  poles  are  high  grade  and  that  their 
purchase  price  was  low'. 


L«t  US  quote.  Ask  for  Loaf  lot  Number  Two 


Thk  F.  Bissell  Compatvy. 


TOLEDO,  O. 


POLES 

Idaho  Rod  Codar 

Raoldant  Produeara 

SAND  DOINT  LUMBER  A  POLE  CO.,  Ltd. 
AND  r  OINT,  IDAHO 


SHAWMUT  FUSES 


SHAWMUT  FUSES 

SHAWMUT  FUSES 

SHAWMUT  FUSES 

SHAWMUT  FUSES 

CHASE-SHAWMUT  CO..  NEWBURYPORT.  MASS. 

I. 

I 
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“THOMAS  OtALITY” 


Third-Rail  Insulators 


This  is  only  one  of  several  types 
made  by  us  We  make  a  specialty 
of  insulators  designed  to  meet 
special  requirements.  Write  for 
catalog  showing  our  various  types  of 

PORCELAIN  INSULATORS 

adapted  to  all  services. 

R.  THOMAS®  SONS  CO. 

FACTORIES:  East  LiVtrpool  and  Lisbon.  Ohio 
Sales  Office :  227  Fulton  Street,  New  York 


Write  to  us  stating  your  line 
voltage  and  let  us  send  samples 

tof  the  de¬ 
sign  of  in- 
sul a t ors 
we  think 
would  best 
serve  your 
needs. 

Our  insu¬ 
lators  are 
burned in  a 
NO  ..SS  GAS  FIRE 

The  sample  will  tell  its  own  story 

The  New  Lexington 
High  Voltage  Porcelain  Co. 

New  Lexington,  0.,  1).  S.  A. 

Central  Electric  Co.,  Clilcago,  Ill. 
General  Western  Sales  Agent 


Victor 

Snsulators 

i^eward  ihp  earefui 
Suard  the  earetess 


Did  You  Know 
That  We  Have 
the  Most  Complete 
Catalog  FUe 


covering  the  electrical  and 
connected  fields  ? 

This  file  is  frequently  con¬ 
sulted  by  visitors  from  every 
country  in  the  world.  Be 
sure  that  we  have  your  latest 
printed  matter  always  on  file. 

It  will  help  you  and  will  cost 
you  nothing. 

ELECTRICAL  WORLD 

239  West  Thirty-ninth  St.,  New  York 


■;  WORKS! 

•  S.A. 

ATT  Mmal 


ORTWAYNl 

fGRT 

ypf  K-'N  £G> 


mmO  CEDAR  POLES' 


Buy  PirEct  from  rhs  PrctJunErs 

f^rJKiFRD  LL/Kfi  ER  CPMPAJMV 

5ANDP0INJT  fr^HO 


Type  K  Wattmeters 


meet  the  requirements 

of  the  largest  and  the  smallest 
Central  Stations.  Whether  you 
need  seven  meters  or  seven 
thousand  the  type  K  meter  fits 
your  conditions.  We  do  not 
hesitate  to  say  that  it  is 


The  Best  Meter 


Ttp*  K  Form  SAA  SinKlo*PliMO  Motor 


Trpo  K  Form  SAB  Siaclo-Phoso  Motor 


MAIN  OFFICE: 

FORT  WAYNE,  IND, 


New  York  Office: 
Cortlendt  Bldg.,  30  Church  St, 


Other  Sales  Offices 
in  Most  Large  Cities 


High  Tension,  Weatherproof,  Oil  Break  Switches 

For  current  capacities  rangring  from  60  to  300  Amperes. 

These  Switches  are  built  in  S.P.D.P.,and  T.P.  and4  Pole  Single  Throw,  and  S.P.andD.P.  DoubleThrow. 
For  overhead  or  underground  systems. 


Send  for  Circular  and  Descriptive  Matter,  Correspondence  Solicited, 


HIGH  TENSION  ELECTRICAL  SPECIALTY  COMPANY, 


ASK  FOR  IT 

BuUstia  111,  dsscTibinr 

Switchboard  Instrumenia,  Raoordino  Inatrumanta 

Ana  TUB 

Central' Station  Totalising  Meter 
is  fsady  for  distribution 

CSMTaSL  LABOaATORY  SUPPLY  CO.  La  Faystta,  Indiana 


H  M  L>  'I  iJ 
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Type  C  25  Voltmeter 

Diameter  of  Face,  2  1-2  Inches 
Overall  Diameter,  3  Inches 
D’Arsonval  Type 


Accurate;  dead  beat;  fully  guaranteed. 

Sent  on  30  days’  approval. 

Made  in  the  following  ranges: 

Ammeters,  1-100  ampere  to  30  amperes. 
Voltmeters,  1-100  volt  to  25  volts. 

Price,  $7.50  and  upwards 

Ask  for  Bulletin  E-W. 

Hoyt  Electrical  Instrument  Works 

PENACOOK,  N.  H. 


to:o:o:o:o:o:o:o:o:o:o:o:^^^ 
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Live  to  learn  and 
you'//  learn  to  live 

Here's  a  good  chance  to  learn  about  the  new 

KEYSTOffE  POKT^BLE 
VOLT -WATTMETER 

Especially  adapted  for 
measuring  the  watt  con¬ 
sumption  of  incandes¬ 
cent  lamps  and  the 
voltage  at  their  ter¬ 
minals.  Single  Range 
Type  reads  to  150  volts 
and  \SQ  watts.  Double 
Range  Type  reads  to 
150  and  300  volts,  150 
and  300  watts.  Will 
safely  carry  IJ  amp.  • 
and  is  correct  on  either 
D.  C.  or  A.  C.  circuits. 

It  eliminates  the  errors 
existing  in  similar  in¬ 
struments  now  on  the  market.  Mistakes  in 
connection  impossible.  Invaluable  to  manu¬ 
facturers,  buyers,  users  and  sellers  of  lamps. 
Also  mighty  useful  for  measuring  trans¬ 
former  core  losses,  consumption  of  fan  motors, 
etc.  Write  for  details. 


Keystone  Electrical  Instrument  Co. 

9th  Street  and  fitontgomerg  AVenae,  Philadelphia 
fietn  YorX  Boston  Chicago 

39  Cortlandt  St.  170  Summer  St.  839  Monadnock  Block 


).OO.O.O.O.O.O.O.O.O.O.OX)IOjOAO.OTOTO^CTOjQXw.C»XOlorOTOTOTOIOIOI^^^ 


The  Sharp-Miliar 

NEW 

Portable  -  Universal 
Photometer 


Measures  the  candle-power  of  arc  and  Incan¬ 
descent  lamps  and  gas  lights.  Measures 
Illumination  Intensity  of  stirface  at  any  angle. 
An  instrument  of  precision  and  accxiracy. 
Simple,  portable,  small  and  compact.  A 
valuable  laboratory  asset. 

Full  description  In  Bulletin  now  ready 

FOOTE.  PIERSON  (Q,  CO. 

Manufaeturan  and  Sole  Licenaeea 
160«16S  Dwnia*  N«w  Tork 


A.  C.  MOVEMENT 


A  new  catalogue,  giving  full  detailed  information, 
will  be  Mnt  upon  request 


International  Electric  Hfeter  Co 


CHICAGO.  U.  S.  A. 


iWClf^UMEMT  f  fi'lPAK'Y 


PATfUTS 


PHILADA. 


When  purchasing  a  battery  tester 
specify  **  Robert  and  be  assured  of 
an  accurate  and  guaranteed  instru¬ 
ment.  SEND  FOR  CATALOG. 

Poclttt  Volt-Ammeters  -  $6.00 

••  Volt-Meters  -  4.00 

*•  Ammeters  -  4.00 

including  Leather  Case. 

ROBERT  INSTRUMENT  CO.,  46  Shelby  St..  Detroit.  Mtafe. 


TUT  YOUR  BATTERIU  WITH  AN 

ELDRED6E  BAHERY  VOLTMETER 

For  Testing  Primary  and  Storage  Batteries, 
0  to  3  volts,  0  to  6  volts,  0  to  10  volts. 

CLDREDCE  ELECTRIC  MFC.  CO. 

SprlnotMd,  Mass.  U.  S.  A. 


J7W  ** Connecticut"  Pocket 

Meters  will  tell  you 

f  I  TWO  METERS  IN  ONE 

0-6  Volts,  (^30  amperes  $5.00 
Ammeter  oiily---0i^  Amperes  S3.50 
The  ampere  side  is  used  for  test¬ 
ing  d^  and  wet  batteries,  the  volt¬ 
age  side  for  storage  batteries. 
Accurate,  Durable,  Low  in  Price 
SEND  FOR  aRCULAR  No.  so. 

CONNECTICUT  TELEPHONE  &  ELEC.  CO. 

MERIDEN,  CONN.,  U.  S.  A. 


How  Are  Your  Batteries? 


“  'American'  Shunts  Are  Interchangeable" 

AMERICAN”  AMMETERS  AND  VOLTMETERS 

possess  features  of  genufne  advantage,  as  follows: 

(a)  Simplicity  of  design. 

(b)  Rugged  construction. 

(c)  Pointers  so  made  and  mounted  that  they  will  not  bend  from  overload. 

(d)  New  pivots. 

(e)  Strom  controlling  springs  in  ammeters  as  well  as  voltmeters. 
if)  Pressed  steel  cases  for  switchboard  instruments. 


switchboard  instruments. 


•American”  Switchboard  Voltmeter 


(g)  Uniform  voltmeter  resistance. 

(h)  interchangeable  voltmeter  multipliers. 

(i)  Interchangeable  ammeter  shunts. 

(J)  Protective  multiple  scale  switch  for  portable  voltmeters  of  two  or  more  ranges. 

These  improvements  have  been  brought  about  only  after  a  vast  amount  of  intelligent  effort, 
and  really  mark  a  definite  step  in  the  advance  of  the  art  ot  making  cmality  instruments. 

Try  “AMERICAN”  Instruments  on  your  next  switchboard.  Write  for  illvistrated  Catalog  65. 

AMERICAN  INSTRUMENT  CO.,  1114  Chestnut  St.,PhUadelphia,U.S.A. 

FACTORY:  16  Lawrence  SL.  Newark.  N.  J. 


THE  LEEDS  &  NORTHRUP 

POTENTIOMETER 

The  standard  for  accurate  calibration  of  D.  C. 
ammeters  and  voltmeters.  Direct  reading, 
convenient  to  use,  easily  understood.  In  daily 
use  by  the  largest  light  and  power  companies. 

THE  LEEDS  &  NORTHRUP  CO. 

PHILADELPHIA 

CHICAGO  OFFICE:  Monadnock  Block 
Complete  Catalogue  of  Electrical  Measuring  Instruments  upon  request. 


WHITNEY  ELECTRICAL  INSTRUMENT  GO. 


1101  Monadnock  Block.  203  BROADWAY.  1427  Park  Building, 
Chicago  NEW  YORK  Pittsburg 

723  Williamson  Building,  Cleveland 
MACHADO  &  ROLLER,  Genera'  Sales  Agents. 
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Our  New  General  Catalogue 

is  now  ready  for  distribution 
It  lists  and  illustrates  our  complete  line  of 
distributing  apparatus. 

Knife  SwitcKes,  200  and  600 
▼olts.  Voltmeter  and  Ground 
Detector  SwitcKes,  Ammeter 
SwitcHes,  Voltmeter  Pltij^s  and 
Receptacles,  Cast  Copper  Ter¬ 
minals  and  Connectors,  Staf^e 
Fluids  and  Receptacles,  Wall 
and  Floor  Boxes,  **Quixet** 
Floor  Boxes,  Standard  Panel 
Boards,  McWilliams  Metering 
Panel  Boards,  Universal  Panel 
Boards,  Centers  of  Distribu¬ 
tion,  Panel  Board  Cabinets, 
Wood  and  Steel,  Standard 
Switchboards  and  Unit  CKar^- 
in^  Switchboards. 

We  have  revised  and  lowered  our  price  lists, 
and  you  will  find  that  we  are  offering  a  very 
complete  line  at  very  attractive  prices. 

If  you  are  interested,  send  us  a  postal,  and  we 
will  send  the  catalogue. 

The  J.  Lang  Electric  Cc. 

118-126  North  Lincoln  St  Chicago,  III. 


ACCURATE 

COMPACT 

INEXPENSIVE 

VOLTMETERS 
AMMETERS 

AND 

VOLT-AMMETERS 

Send  for  complete  catalog. 

Louis  M.  Pignolet 

7S  CerSandt  St  Naw  York 


QUEEN  DECADE  PDRTADLE  TESTING  SET 

1 7  Different  Sizes. 

Write  for  Circular 
403,  with  colored 
diagrams. 

Meters 
Photometers 
X-Ray 

i^paratus 
Cable  Testing 
Instruments 

QUEEN  t  COMPANY,  Ino. 

Ith  and  Arek  Straata  PHILADELPHIA,  PA. 


Are  You 
Progressive  ? 

The  foremost  men  in  the 
Central  Station  field  are  adopt¬ 
ing  Flat  Rate  Controllers, 
instead  of  expensive  meters. 

If  you  do  not  know  the 
advantages,  write  us  to-day,  or 
Central  Electric  Co.,  Chicago, 
Sales  Agents. 


Why  not  cut  down  expense 
and  increase  your  profits?  Gain 
the  good  will  of  your  customers 
and  sell  more  current.  Our  Flat 
Rate,  proposition  satisfies  the 
consumer  and  The  UNIVERSAL 
Controller  protects  you. 


The  Universal  Mfg.  Co. 

206-208  E.  lllinoM  St  CHICAGO,  ILL. 
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Appraisal  of  New  York  City  Traction  Pre^rties . 

Hearing  on  New  York  Electric  Lighting  Contracts . 

Inspection  of  Niagara  Power  Tunnel . . . 

Convention  of  National  Electrical  Trades  Association... 

New  Quarters  for  Chicago  Engineering  Meetings . 
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Progress  of  Denver  Gas  &  Electric  Co . 

Electrical  Development  at  Rome,  Italy . 

Industrial  Uses  of  Ozone . 

Central-Station  Operating  Results  in  Massachusetts . 

Turbo-Generator  Station  in  Seattle,  Wash . 

Meter  Laboratorjr,  Birmii^ham  Ry^  Lt.  &  P.  Company.. 

Engineering  Equipment,  Clemson_  College,  S.  C . 

Inspection  and  Retiring  of  Service  Meters.  By  J.  B.  B 

High-Frequency  Discharges.  Bv  Leo  Daft . 

Underwriters’  Inspection.  By  W.  T.  Jackson . 

Single-Phase  Commutator  Motor.  By  Marius  Latour... 

Insulating  Couplings.  By  Fred'k  C.  Herlan . 

Tungsten  Lamp  Adapter . . . 

General  Electric  Company’s  Engineering  Convention . . . 

The  Circuit  Breaker  as  Power  Plant  Insurance . 

Gas  Engine  Ignition  System . 

New  Adapter  for  Tungsten  Lamps . 

Locking  Lamp  Base . 

Watt-Hour  Meter  Tester . 


WUlyouno  Portable  Test  Sets.  Cable 
Test  Seta.  Potentiometers.  Condea- 
sern.  Wbeatstone  Bridges,  and  lull 
line  of  Measuring  Instruments 
are  now  made  by 
FREDERICK  PEARCE  CO. 

18  and  SO  Rose  SL  New  York  City 

Gocreepoadence  invited.  Send  for  Catalog. 


P"Dead  Beat” — Accuracy  Guaranteed. 

Combination  Volt-Ammeters. 

0-6  volts,  0-30  amperes,  price  $6.00. 

0-10  volts,  0-30  ampieres,  price  $7.00. 
Ampere  Meters. 

0-30  ampereSj  price  $4.00. 

0-9  volts,  price  $4.00. 

0-20  volu,  price  $5.00. 

TIi6  Atwxt^p  Kent  Mfg.  Workiu  84  ^orth  Myth  Phllhdelplilm.  Pb. 


Automatic 

Starting 

Devices 


TO  USERS  of  electric  power  few 
devices  employed  in  connection 
with  motors  are  so  interesting  as 
the  “self-starter.”  The  construction 
and  operation  of  the  solenoid,  which  is 
a  characteristic  feature  of  these  auto¬ 
matic  motor  starters,  are  doubtless 
familiar  to  most  readers  of  this  adver¬ 
tisement,  but  unless  one  has  been  able  to 
keep  in  close  touch  with  the 

■  development  of  electrical 
apparatus  in  recent  years 
he  is  likely  to  be  astonished 
at  the  results  accomplished 
by  this  little  coil  of  wire 
which,  when  energized  by 
the  passage  of  current 
through  it,  sucks  up  its 
plunger  (or  core),  thus 
closing  the  circuit  to  the  motor. 


installations  of  this  sort  is  a  remote 
system  of  control  designed  and  built  by 
us  for  the  Milwaukee  Coke  &  Gas  Co. 
Here  self-starters  are  installed  with  the 
motors  operating  the  conveyors  that 
carry  the  coal  from  the  various  bins  to 
the  delivery  wagons.  A  [pilot  switch¬ 
board  located  in  the  delivery  office 
enables  the 
manager  to 
keep  the  load- 
ing  of  various 
grades  of  coal 
literally  “under 
his  thumb.” 

Float  switch  used  with 
This  brief  self  starter  in  open  tank 

pumping  systems 

outlme  of  some 

of  the  many  applications  of  self-starters 
is  printed  here  for  the  purpose  of  direct¬ 
ing  your  attention  to  a  device  which 
(if  you  are  not  already  familiar  with  its 
advantages)  it  will  pay  you  to  investi¬ 
gate.  We  have  been  designing  and 
constructing  electric  controlling  devices 
for  the  past  1 6  years,  and  shall  be  glad 
to  send  you  on  request  Bulletins  de¬ 
scriptive  of  self-starters,  or  any  of  our 
other  lines  of  manufacture,  such  as 
motor  speed  regulators,  machine  tool 
controllers,  elevator  controllers,  crane 
controllers,  etc. 


Remote 
Control  of 
Electric 
Motors 


Oil’immerud 

self-starter 


trolled  by  switches  located  in  the 
power-house,  or  at  any  other  con¬ 
venient  point. 


The  travel  of  the  plunger  itself 
seldom  exceeds  a  few  inches,  but  this 
slight  movement  is  sufficient  to  enable 
the  self-starter  to  cut  one  step  of  re¬ 
sistance  after  another  out  of  circuit, 
bringing  the  motor  smoothly  up  to 
full  speed.  A  dash-pot  is  sometimes 
combined  with  the  starter  arm  operated 
by  the  solenoid  for  the  purpose  of  pro¬ 
longing  the  period  of  acceleration  and 
thus  obtaining  the  gradual  increase  in 
speed  so  vital  to  the 
satisfactory  operation 
of  electric  motors. 


In  connection  with  electrically  op¬ 
erated  elevators, 
hoists,  etc.,  the 
self-starter  insures 
a  smooth  start  and 
gradual  accelera¬ 
tion  to  full  speed, 
since  by  means  of 
the  dash-pot  re¬ 
ferred  to  the  start¬ 
ing  period  is  pre¬ 
determined  and  is 
not  affected  by  carelessness  on  the  part 
of  the  operator. 


Self-starter  for  electric 
elevator 


In  some  plants 
automatic  motor 
starters  are  installed 
solely  for  the  pur¬ 
pose  of  preventing 
careless  employees 
from  starting  up  the 
motors  too  suddenly: 
but  the  value  of  the  self-starter  consists 
chiefly  in  the  fact  that  when  combined 
with  suitable  energizing  devices,  such 
as  float  switches,  pressure  regulators, 
limit  switches,  or  even  a  push-button 
switch,  it  dispenses  altogether  with  the 
need  of  employing  some  one  to  start 
and  stop  the  motor  at  the  proper  time, 
or  else  enables  the  one  charged  with 
this  duty  to  control  the  motor  from 
a  distance. 


In  connection  with  motor-driven 
pumps  and  air-compressors  the  self¬ 
starter  finds  one  of  its  widest  fields  of 
usefulness.  By  means  of  a  switch 
oj)erated  by  a  copjier  float  in  the  tank 
the  circuit  to  the  motor  is  automatic¬ 
ally  opened  and  closed  through  the  self¬ 
starter  whenever  the  water  in  the  tank 
reaches  a  predetermined 
high  or  low  level.  The  same 
device  may  be  used  in  sump 
pits  or,  indeed,  wherever  '  .. 

there  is  sufficient  change  in 
water  level  to  operate  a 
float  switch. 


Self-starter  for 
A.  C.  motor 


In  compression  tank 
systems,  and  when  used  / 
with  air  compressors,  a  ' 

pressure  gauge  is  substitut¬ 
ed  for  the  float  switch,  the 
circuit  being  made  and  broken  as  the 
needle,  or  indicator,  moves  back  and 
forth  between  two  fixed^points. 


work  where  (in 
mines  employing 
manually  operated 
starting  boxes)  it 
is  oftentimes 
necessary  to  send 
a  man  down  the 
shaft  to  start  a 
motor.  In  mines  where  self-starters 
are^installed  every  motor  can  be  con- 


THE  CUTLER-HAMMER  MFG.  CO. 
MILWAUKEE.  WISCONSIN 
New  York  Office 

Hudson  Terminal  (50  Church  St.) 
Chicago  Office  -  -  Monadnock  Block 
Pittsburg  Office  -  Farmers’  Bank  Bldg. 
Boston  Office  -  -  176  Federal  St. 


Self-starter  for 
D.  C.  motor 


Aside  from  the  uses  above  indicated 
the  self-starter  is  widely  employed  in 
solving  special  problems  involving  elec¬ 
tric  control.  One  of  the  most  interesting 


2D 


Automatic  Starters 


because 


been  proved 
by  service. 


construction 
only. 

WE 

SUGGEST 

that  you 
write  us 
for  details. 

Sundh  Electric  Co. 

115  Cedar  Street  New  York 

THE  ELECTRICAL  APPARATUS  CO..  London  Sales  Agsnts 

S 


REMOTE 
CONTROL 
SWITCHES 

HAVE 

LAMINATED 
CONTACTS 

AND 

DO  NOT  DEPEND 
UPON  SPRINGS 

TO 

COMPLETE  THEIR 
OPENING  OR 
CLOSING 
MOVEMENT 


They  make 


PEniNQELl- ANDREWS  CO. 

BOSTON,  MASS. 


For  D.  C.  or  A.  C. 


Circuit 


Specify 


Breakers 


OVERLOAD 
NO-VOLTAGE 
SHUNT-TRIP 
REVERSE  CURRENT 
UNDERLOAD 


OVERLOAD— KO  VOLTAGE 
OVERLOAD— SHUNT-TRIP 
OVERLOAD— REVERSE  CURRENT 
OVERLOAD— UNDERLOAD  SETS 


Sec  the  Bulletins 


Switchboard  Eqaipment  Co. 

BETHLEHEM,  PA. 


TYPE  D 


A.  C.  or  D. 


Let  us  tell  you 
more  about 
them. 


AUTOMATIC  STARTERS 

foi  Electric  Pumps.  Compressors.  Etc. 


5-H.P.  220  Volt  Type  "A"  Starter 
We  manufacture  a  complete  line  of  Automatic 
Starting  Devices,  also  Elevator  Controllers,  Distant- 
Control  Switches  and  Manually  Operated  Starters  for 
large  motors. 

Write  for  Catalogue 

J.  L.  SCHUREMAN  CO. 

Manufacturera  of 

Electric  Motor  Controlling  Devices 

70-86  West  Jackson  Boulevard.  CHICAGO 

Eastern  Sales  Office :  114  Liberty  St.,  New  York 
European  Agents:  Geipel  &  Lange.  London 

Australian  Agents:  Edmiston  &  O’Neill.  Melbourne  4 


\^CU/ 


Circuit  Breaker 


Will  You  Help  Us  Provide  It 


We  announced  in  this  publication,  issue  of  June  6th,  that  we  had  deposited  with  the 
“Electrical  World,”  New  York,  Twelve  Hundred  Dollars  ($1200.00)  in  cash  to  be  distributed  to 
the  w’riters  of  the  best  essays  on  the  use  of  circuit  breakers. 

We  are  glad  to  comply  with  the  request  of  the  postal  authorities  who  suggest  that  we  make  it 
perfectly  clear  that  this  offer  is  open  to  every  one  and  is  not  limited  to  the  readers  of  the  “Electrical 
World.”  Every  user  of  electricity,  who  is  acquainted  with  the  I-T-E  Circuit  Breaker 
and  its  wide  field  of  usefulness,  may  enter  this  competition.  ^ 

In  the  unexpected  event  of  a  tie  for  any  prize  offered,  the  value  of  the  prize 
will  be  divided  equally  between  or  among  those  tying. 

The  conditions  of  this  competition  make  it  worthy  of  your  attention,  and  p 

a  copy  of  same  will  be  mailed  on  receipt  of  request,  addressed  ■  '  1  E 

"  ESSAY  COMPETITION.” 

THE  CUTTER  CO.,  Philadelphia 


Trombnll 

Panel 

Boards 


We  Make  Oil  Switches  lor  Every 
Condihon  oi  A.  C  Service 


We  are  specialists  in  this  line,  and  if  you  cannot 
find  what  you  require  among  the  standard  switches 
listed  in  our  bulletins,  if  you  will  advise  us  of  your 
conditions,  we  will  gladly  submit  a  design  suitable 
for  your  work.  Write  to  us  when  you  are  needing 
anything  in  the  oil  switch  line. 


Write  for  Catalog 

The  Trombuil 
Electric  Mfg.  Co. 

Plalnvllle.  Conn. 

NEW  YORK: 

136  Liberty  St. 

BOSTON: 

65  &  67  01i\er  St. 


HARTMAN  CIRCUIT  BREAKER  CO. 
Mansfield,  Ohio. 


’  ■  -g  ■  -9  ’  ; 

Specify  “CONDIT”-Get  the  Best 

1 

»>i'  1 

A  COIL  TO  A  POLE-ALSO 

1  jrii  i 

‘i' 1 ' 

Mechanically  interlocked  so  that  the  actuation  of  ANY  ONE  coil  trips 

all  poles  of  the  breaker. 

We  can  supply  anything  in  Laminated  Circuit  Breakers,  or  Oil  Circuit 

Breakers  and  Switches. 

1  l^■o 

a 

CONDIT  ELECTRICAL  MFG.  CO. 

BOSTON,  MASS.,  U.  S.  A. 
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Full  Antomatic  Selector  Control  for  Dumbwaiters 
or  Small  Elevators  Type  d.  w.  sheet  no.  39 


MR.  ELECTRICAL  ENGINEER 


In  your  specifications 
mention 


Are  to  be  the  product  of 


5  H.P.  kSO.T-e  Landlaca 

Gang  Pash  Buttons,  Single 
Landing  Buttons  and  Door 
Switches  lor  Use  with 
Above  Device. 

AUTOMATIC  SWITCH  CO 

131  LlbsMjr'St..  New  York 
1428  Marquette  Bldg.,  Chicago 


THE  WALLACE  BARNES  CO 


BRISTOL,  CONN. 


And  you  will  always  get 
goods  as  ordered. 


BELL  RING  IN  G 
TRANSFOR  MER 


TRADE 


Hartford  Porcelain 

THE  BEST  THAT  CAN  BE  MADE  A 

THE  HARTFORD  FAIENCE  CO. 

Hartford  -  -  .  Conn. 


Write  tor  prieoo 


OIL  SWITCHES  &  CIRCUIT  BREAKERS 

15.000  TO  100.000  VOLTS 
HAND  OR  ELECTRICALLY  OPERATED 
AUTOMATIC  OVERLOAD  RELEASE 
SELF  CONTAINED  OR  CONCRETE  CELL  TYPE 

KELMAN  ELECTRIC  &  MFG.  CO. 

1000  N.  Main  St.,  Los  Aegelet.  Cal.  718  Pallia4e  Ave.,  Yaekers.  N.  Y. 


Porcelain— plus 

» 

care  in  making  it  just  right,  of  exact 
shape  and  dimensions — and  quickly, 
at  the  right  price.  Try  us. 

Colonial  Sign  &  Insulator  Co., 


OUR  lifETHODS 

hdlnlmum  Prices 
Best  Qualities 
Prompt  Service 
Up-to-Dste  Stock 


Hard  Porcelain 

For  Elootrloal  Speolaltles 

IMPERIAL  PORCELAIN  WORKS 

TRENTON,  N.  J. 


^pmsBuw, 


EVERYTHING  ELECTRICAL 


ELECTRICAL  WORLD. 
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Association  of  Ideas 


DIAMOND  H 


These  words  should  be  inseparably 
associated  in  vour  mind. 


HART  MFG.  CO.,  Hartford,  Conn 


Xew  York  Boston  Chicago 
Toronto,  Ont. 


Denver  San  Francisco 
London,  Eng.  3 


PRATT  GALVANIZED  CONDUIT 
OUTLET  BOXES  AND  COVERS 


^ur  TiSifey 


into  cast-iron  outlet  boxes — you’ll 
never  get  it  out.  Put  it  into 


Bossert  Drawn  Steel  Boxes 


and  it  will  come  back  in  the  form  of  increased 
profits  and  more  contracts,  because  nothing  within 
reason  will  harm  a  Bossert  Box — settling  build¬ 
ings  may  bend  but  will  never  break  it.  Neither 
nails  nor  screws  will  penetrate  it.  Not  dear, 
either. 

Catalog  gives 
prices.  May  we 
send  it  ? 


Easy  Claan  Knook-Outa 
Labor-Saving  Covars 
Parfact  In  Evary  Datall 


Approvad  by  tha  Undarwritara 

Parfaot  Ground 

Coating  Doaa  Not  Chip  Oft 


Sand  for  Catalogua 

The  Pratt  Chuck  Co 

Frankfort,  N.  Y. 
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Glass  for 
Tungsten  Lamps 


WRlTc  US 


i)SEI5Ml!]15151Siiiai 


Gillinder  &  Sons,  Inc. 

PHILADELPHIA 


SHOWROOMS: 


PHILADELPHIA 
839  Market  Street 

NEW  YORK 
42  W.  Broadway 


BOSTON 

67  Chauncy  Street 

CHICAGO 
160  State  Street 


Iron-Clad  Resistance  Units 


Fig.  IS.  Body  7i  inches  long.  List,  $1.80. 

Edison  base  and  receptacle 


Fig.  8.  Body  7^  inches,  long.  List,  $1.20. 

Leg  Type.  Legs  are  lor  support  as  well  as  contact 


Fig.  19.  Body  74  inches  long.  List,  $1.50. 

Bracket  Type.  Terminals  straight  or  bent 


The  above  are  Iron  Cased,  solid  Di-el-ite  (insulating  stone) 
filling.  From  one  to  ten  thousand  ohm  ,  four  inches  to 
two  feet  long.  Highest  grade  resistance  wire  and  enough  of 
It.  VVe  make  resistors  for  any  service.  Difficult  conditions 
and  hard  service  we  are  looking  for.  Most  of  our  w'ork  is 
special.  May  we  put  your  name  on  our  mailing  list  ? 


Charles  Wirt  &  Co.  Philadelphia 


Revive  Prosperity 

by  carrying  our  new  line  of 
low-priced,  attractive  elec¬ 
troliers. 

They  will  sell  rapidly  under 
present  business  conditions, 
and  keep  up  current  con¬ 
sumption. 

If  you  already  have  our 
catalog,  write  for  illus¬ 
trations  and  quotations  of 
this  new  line — it’s  a  money 
maker. 

The  Goodwin  &  Kintz  Co. 

station  C 
W  lasted.  Conn. 


“The  Great  Church  Light” 

Electrical  engineers  ha>ing 

Churches,  Theatres  or  other  Audi¬ 
toriums  to  light  will  find  it  to  their 
advantage  to  submit  data  to  us  for  an 
estimate.  Auditorium  lighting  has  been  our 
principal  specialty  for  nearly  half  a  century, 
and  we  make  chandeliers  and  sunlights  to 
meet  all  possible  requirements.  Then,  too, 
the  knowledge  gained  through  so  many  years 
may  be  of  service. 

INITALLEO  IN  OVER  25.000  CHURCHES 
FOR  FOin  TEARS  THE  STANDARD 

I  P  FDIMk  i’earl  street 

I.  I.  IKIIlH,  NEW  YORK 


If  You  Want  An  Article 
That  Will  Repeat  iueli 


Sold  by  Dealers.  Semples  Free 


Highest  Award,  Ohicagp 
World’s  Fair,  18kI; 
Louisiana  Purchase  Ex¬ 
position,  8t.  Louis,  1904. 


QEO.  W.  HOFFMAN 

925  E.  Washington  St.  Manufacturer  Indianapolis,  Ind. 

FOR  POLISHING  ALL  KINDS  OF  METALS 


Intuiattd 

Staples 


Ms 


ft 


4  Sims 

Pat. 

Nov.,  1900 

nUJkWLWL  SIGNAL  Ok  MSG.  CO. 


Flms  fov  SoMdrimtf 

Pst’d  Feb.  4, 1908. 

Full 

Size  of  Tube 
1*  X  s" 


WrMe  lor  Samgtoe 


MICA 


Of  All  Qualities  in  Any 
Form  at  Lowest  Prices 


EUGENE  MUNSELL  AND  CO. 

NEW  YORK  AND  CHICAGO 

Insulation  That  Is 

Micanite,  Linotape,  M.  I.  C.  Compound,  Empiro 
Cloth  ani  Paper.  For  Yeara  the  Standard. 

MICA  INSULATOR  CO.,  Originators 

NEW  YORK  AND  CHICACO 


“RECO**  FLASHERS 

for  producing 

Rat  CKasins.  SKy  RocRet, 

Running  Water.  Rabbit  Jumping, 
Waving  or  any  Otber  Flashing  Effect 

E^or  flashing  whole  signs,  whole  words  or  spelling  signs  Roco  Flashers 
are  known  the  world  over  as  the  most  PRACTICAL,  RELIABLE  and 
DURABLE  sign  flashers.  When  thinking  about  flashers  tor  any  purpose 
Write  to 

Reynolds  Electric  Flasher  Mfg.  Co. 

191-193  Fifth  Ave..  CHICAGO.  U.S.A. 


tEfje  ^tar  porcelain  Company 

M...i.eiar<r.  .1  POROUS  AND  PORCELAIN  ELECTRICAL  SPECIALTIES 


XREIMTON,  N 


RFVNt^LDS  ELETCTRtC  Co 

FourTREGOlVllVG  Specialties 


THE  NAME  ASSURES  YOU 

Strength,  Simplicity,  Satisfaction 

THEY  ARE 

Time  Savers  and  Money  Makers 

WE  INVITE  YOUR  INQUIRY 


Cat.  No.  301. 


Ej^CTRIC 


Sign  Receptacles 


Cat.  No.  222 


Regarding  the  Electrieal  World 

From  an  Electrical  Instrument  Maker: 

“I  congratulate  myself  upon  the  fact  that  an  adver¬ 
tisement  in  the  Electrical  World  should,  or  I  am  very 
much  mistaken,  reach  every  important  user  of  electrical 
apparatus  in  the  country.” 


We  make  a  specialty  of 
permanent  electric 
signs,  signs  that  not 
only  look  fine  when 
first  installed,  but  the  same  after  several  years  of  exposure  to  the  weather. 
Get  our  new  catalogue.  You  cannot  afford  to  be  without  it. 

HALLER  SIGN  WORKS,  Inc.,  316  S.  Clinton  Street,  Chicago 
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"JUST”  TUNGSTEN  EAMP 

"MADE  IN  GERMANY" 

25  c.  p.  to  lOO  c.  p. 

lOO  to  125  volts;  also  200  to  250  volt  lamps. 

Prompt  Delivery.  Write  for  Particulars 

Sole  Representatives  for  American  Continent: 

THE  ELECTRICAL  ACCESSARIES  CO. 

1135  Broadway  New  York 


Now  Is  the  Time  to  Buy 

Renewed  Electric  Lamps  made  by  a  factory 
that  is  NOT  IN  THE  TRUST.  We  do  not 
etch  our  lamps  “RENEWED,”  neither  do 
we  hold  you  to  re-sale  schedule  of  prices, 
both  of  which  conditions  are  required  by 
the  Trust  Renew  Factories.  We  have  closed 
contracts  for  over  two  million  burnt  out  lamps 
for  1908  and  CAN  FILL  ORDERS  . 
PROMPTLY.  IVrite  for  prices  and  Trust  Cartoons. 

Hlll-Wrlght  Electric  Co. 

105-107  Reade  St..  New  York  City 


WRITE  NOW 


DOES  SOMEBODY 
STEAL  YOUR  LAMPS? 

Not  if  they  are 
PROTECTED  by  the 

PROTECTOR  L 

LAMP  GUARD 

Lock  ’em  up  and  put  the 
key  in  your  pocket. 


CRESCENT  COMPANY 

10s  W.  Adams  St. 
CHICAGO.  ILL. 


“WOLFRAM” 

THE  BEST 

TUNGSTEN 

IHIGH-EFFICIENCY 

LAIVIPS 


P.  H.  KLEIN,  Jr.  CO. 

110  Liberty  St.  NEW  YORK 


Local  Agencies  Desired 
Liberal  Terms 


COMPLETE  PLANTS  FOR  THE 

MANIFACTURE  and  RENEWAL  of  INCANDESCENT  LAMPS 

(Elxperts  to  the  Urgett  com  panics  since  1891) 

Central  Station  Lamp  Testing  made  practicable  by 
our  Standard  Photometer.  Send  lor  Catalogues. 

DWYER  MACHINE  CO.,  LYNN,  MASS. 


BAY  SXAXE  LAMB  CO. 

Incandescent  Lamps 

Of  All  Kiada 

m  FaetoriMi  136  LiWty  Str.ot 

f  ^  DANVERS.  MASS.  NEW  YORK 


Jaeger  Miniature  Lamp  MIg.  Co..  N^'^oil^an 

Manufacturers  of  a  complete  line  of 

TANTALUM  «nd  CARBON 

MINIATURE  LAMPS 


Mid  Electric  Novelties 


THE  COLONIAL  ELECTRIC  CO. 

WARREN,  O. 

STANDARD  INCANDESCENT  LAMPS, 
ALSO  HIGH  CANDLE-POWER  GEM, 
TANTALUMS  AND  TUNGSTEN  LAMPS 


We  manufacture  Incandescent  Lamps 
of  ail  kinds 

New  York  ® 
Ohio  Company 

WARREN,  OHIO 


ELECTRICAL  WORLD. 
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This  is  the  season  when  the  photogra¬ 
pher  gets  busy.  But  he  cannot  always 
depend  on  old  Sol.  With  an  up-to-date 

A-B  Photographic  Lamp 

in  his  studio,  he  can  always  be  sure  of 
an  efficient  and  re- 
i  « A  „  liable  light  for  both 

photographic  and 

hint  should  be  food 
for  reflection  to  the 
central  station  man- 
ager.  In  summer 
|TTr  the  peak  of  his  light- 

I  flattest. 

I '  Im  Photographic  lamps 
I  r/ 1  small  amount 

VS J  of  current.  Once 
installed,  they  be¬ 
come  indispensable.  Write  for  bulletin 
and  prices,  then  see  the  photographers 
and  photo-engravers  on  your  lines. 

The  Adams-Bagnall  Eleeirie  Co. 


New  York  Office  CLEVELAND  Chicago  Offi 

143  LIBERTY  ST.  OHIO  303  DEARBOR 

R.  E.  T.  PRINQLE  CO..  Ud.,  Montreal,  P.  Q.,  Canada 


Chicago  Office 
303  DEARBORN  ST. 


CHICAGO  BRANCH 
118-132  Wist  Jackson 
Boulsfird 


••SEEN  EVERYWHKU^^ 

Excello 

Flaming  Arc 

FOR  OUTDOOR  OR  IIDOOR 
SUH  RAY  OR  PEARL  WRITE 

The  most  powerful 
artificial  illumination. 

3000  c.  p.,  550  watts, 
17  hours  life. 

Excello 
Arc  Lamp 
Co. 

30-32  EAST  20th  STREET 
'  NEW  YORK 


THE  QUEEN  MINIATURE 
ACHE  ARC  LAMP 

gives  a  steady,  strong  light, 
almost  equal  to  daylight  —  the 
light  of  fifty  incan  descents  on 
the  current  of  five. 

Any  central  station  man  who 
needs  more  night  load  can  quickly 
get  it  by  introducing  the  Queen. 

Descriptive  circular  and  price 
list  on  request. 

QUEEN®  CO.,  Inc. 

PKiltkdelpHia,  Pa.,  U.S.A. 


Samson  Spot  Waterproofed  Cord 

Is  ths  standard  for  Arc  Lamp  and  Tro'lay  Cord.  Tha 
Colored  Spot  atanda  for  extra  quality  material  and 
^  akilled  workmanahlp. 

SAMSON  CORDAGE  WORKS,  Boston,  Mass. 


P  For  Street  Lighting  ^ 


Our  Tubular  Iron  Poles  and  Caet  Iron  Fittings  will  be 
found  to  combine  beauty  and  utility.  Our  1908 
Catalog  describe*  them  fully.  Write  for  it. 


BRILLIANT 
ILLUMINATION 

of  our  American  cities 
owes  much  to 

Oneida. Galvanized  Chain 

the  most  effective  and  durable  Arc  Lamp 
Suspension  in  the  world. 

Heavily  galvanized — therefore  abso¬ 
lutely  rust  proof.  Impervious  to  ice  and 
sleet.  Uniform  in  strength.  Perfectly 
flexible.  Will  outwear  cord,  cable  or  rope 
many  times  over. 

MILLIONS  OF  FEET  IN  USE 


I  PITTSBURGH  POLE  &  FORGE  CO.  1  |  ONEIDA  COMMUNITY,  Ltd.,  OnsidR,  N.  Y. 

^  Work.,  v.r,«.  P..  PITTSBURGH,  PA. 


28 


ELECTRICAL  WORLD. 


The  ‘^Standard’*  Fans 


Oscillators 


Direct  Current. 


Alternating  Current. 


These  fans  swing  from  side  to  side  when 
running,  distributing  the  breeze  over  a  wide 
area,  and  avoiding  the  direct  draft  of  the 
stationary  Desk  Fan. 

Their  oscillating  mechanism  is  the  simplest 
of  any  on  the  market — as  soon  as  the  switch 
is  throwm,  they  oscillate,  and  They  Keep  On 
Oscillating  until  the  current  is  switched  off. 

Standard  Oscillators  have  been  a  demon¬ 
strated  success  for  four  years,  and  may  be 
obtained  for  use  on  direct  or  alternating 
current  circuits. 


THE  ROBBINS  &  MYERS  CO  •  9  SraD^SFIEuC  oHl^ 


New  York:  145  Chambers  St. 
Philadelt)hia :  1 109  Arch  St. 
ChicaRo:  48  W.  Jackson  Boulevard 


New  Orleans:  S.  J.  Stewart,  216  Bourbon  St. 
St  Louis:  E.  C.  Van  Nort  Electric  Co.,  Locust 
and  1 1th  Sts. 


Cleveland:  W.  R.  HorninR_337  Frankfort 
Ave.,  N.  W 

D..llas,  Tex.:  W.  M.  Brooke,  Mananer. 


ELEeTRA 

Highest  Grade  Nuernberg 
CARBONS 


•TRADE  MARK* 


Straig(Ktest 

and 

Most 

Uniform 


HUGO  REISIIMGER 


SOL.E:  IMPORTER 


11  BROADWAY,  NEW  YORK 


CREAfim 

PEOI^Lili^ 


Wagner 
Electric  Mfg.  Co 

St.  Louis,  U.  S.  A. 


Hot  All  the  Time! 


V'ulcan  Electrically  Self-Heated  Soldering  Tools  don* I 
cool  off  when  in  service. 

And  the  heat  is  uiillorm,  the  same  from  minute  to  minute, 
hour  to  hour.  Xo  “skimped”  work.  The  workman  is 
always  at  his  best.  * 

Vulcan  appliances  are  always  ready — primed  for  the  most 
particular  job.  We  guarantee  their  consistency  in  per¬ 
formance. 


Mr.  Central  Station  Man 


These  instruments  are  made  in  a  number  of  shapes  and 
size.i  for  varying  voltages,  affording  accurate  adaptation  to 
general  and  s|)ecial  operations  ;  ev'en  to  peculiar  ones  with 
equal  effectiveness. 

Branding  plates  provide  unequaled  self-heated  branding 
combinations  serviceable  in  scores  of  industries. 


In  the  back  of  your  city  directory 
you  will  find  a  classified  index  of 
restaurants  and  cafes.  Have  your 
clerk  make  a  list  of  these  people. 
Hand  this  list  to  your  New  Business 
Department  and  ask  them  to  report 
to  you  the  result  of  their  canvassing 
for  business  for  Single-Phase  Venti¬ 
lating  Fan  Outfits,  with  Variable 
Speed  Auto-Transformer  control. 


SEND  FOR 
f  THESE  BOOKS 


All  that  was  necessary  during  the 
past  10  years  to  make  the  Single- 
Phase  Ventilating  Fan  Outfit  a 
commercial  success  was  a  vari¬ 
able-speed  device. 


rFree  to  anyone  interested 
in  cleanliness.  Chuck  full  of 
f  valuable  information  about 

labor  and  cost  saving  when  cleaning 
homes  or  any  size  institutions. 

Graphically  describe  the  marvelous 
efficiency  of 


The  “Invincible” 
Electric  Renovators 


We  are  now  prepared  to  offer 
these  outfHs,  and  have  them  in 
stock,  susceptible  of  speed  varia¬ 
tion  through  a  wide  range. 


The  “Invincible”  Renovator  does  the 
work  of  a  thousand  hands  in 

Cleaning  more  thoroughly,  quicker,  and  with  less  cost 
than  you  ever  knew  before. 

.Made  of  aluminum — light  and  portable.  Runs  by  electric 
motor,  volume  of  air  (not  vacuum)  is  cleaning  agent.  j 

Costs  less  than  5c.  per  hour  to  oi^rate.  ay 

Before  it  slips  your  merrtory  send  for  '  If  \ 

copies. 


One  Central  Station  in  a  small 
town  placed  three  of  these  outfits 
in  one  week.  It  can  be  done  in  any 
city  in  the  country,  and  means  an 
all-day  load  for  you. 


Address : 

Electric  Renovator 
Manufacturing  L  < 
Company 

Farmers*  Bank  Bldg. 

PITTSBLRG,  PA. 


JJtJi 

1 
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Beauty  and  Health 

are  promoted  by  the  use  of  the 

American  Vibrator 


Physicians  recommend  it  as  the  best 
from  the  hygienic  viewpoint ;  en¬ 
gineers  recognize  its  electrical  and 
mechanical  superiority.  It  sells 
current.  Free  on  trial. 

THE  AMERICAN  VIBRATOR  CO. 

ST.  LOUIS.  MO. 


The  Customer’s  Test 


Your  house  customer  judges  electric  heating 
in  general  by  the  behavior  of  the  particular 
utensil  you  let  her  try.  It  is  that  first 
test  that  counts.  Failure  breeds  a  prejudice 
that  it  takes  much  to  overcome.  Success 
makes  a  “  day  load  "  customer  who  will  use 
more  and  more  current  as  she  finds  new 
advantages  in  electric  heating  and  cooking. 

For  years  Simplex  Electric  Household 
Irons  have  stood  that  “customer’s  test” 
with  such  special  success  that  to-day  Sim¬ 
plex  Quality  is  recognized  as  the  standard  of 
the  market. 


rnffliiw 

CAMB  RIDGE,.  MASS. 

MONADNOCK  B  LO  CK.  CH IC  AG  O 


TheSPENCER  turbine  cleaner  Co. 


HARTFORD,  CONN. 


Manufacturers  of  Vacuum  Cleaning 


't*'*  DAYTON  FANS 

Celling  The  Dayton  Fan  &  Motor  Co.  Dayton,  O. 


,  Alternating 

Direct 

Dayton,  O.  Circulte 


D0UBLEDAY  =  H1LL 
ELECTRIC  CO. 


EVERY  SEASON  WE  SELL  MORE 

EIVIERSOIM  A.  C.  FANS 

The  most  durable  and  efficient  fan  made 

We  have  everything  else  in  electrical 
supplies — enormous  stock,  little  prices. 

SOUTHERN  WAREHOUSE.  CHARLOTTE.  N,  C. 


PITTSBURG,  PA. 


COtUMHi^, 


^ROOUCTi. 


DRY  BATTERY 


Attention  ! 


The  Latest  Electrical  Wonder 


THE  SHELTON  PORTABLE  HAIR  DRYER 
throws  a  powerful  blast  of  hot  or  cold  air.  Also 
20  different  styles  of  massage  machinos  for  profes¬ 
sional  and  private  use.  Agents  wanted  in  every 
electric-lighted  city  in  the  entire  world. 

WRITE  FOR  CATALOGUES 

\elton  Electric  Co.  cHicAm.v^ji 


New  British  Patents  Act  (1908) 

This  Act  requires  that  all  articles  which  are  to  enjoy  the  PROTECTION  of  the  PATENTS  LAWS  of  GREAT  BRITAIN 
.  shall  be  manufactured  to  an  adequate  extent  in  that  country. 

THE  EDISON  &  SWAN  UNITED  ELECTRIC  LIGHT  CO.,  LTD. 

Ediswan  Buildings,  36-37  Queen  Street,  London,  England 

possess  large  Engineering  and  Electrical  Manufacturing  Works  equipped  with  all  the  latest  types  of  machinery',  in 

^  London  and  Newcastle-on-Tyne 

in  addition  to  their  well-known 

Incandescent  Lamp  Works 

and  are  open  to  negotiate  for  the  manufacture  of  all  kinds  of  Electrical  and  small  Engineering  Appliances  on  account  of 
Patentees;  and  also  to  undertake  under  certain  approved  conditions,  the  sale  of  the  same  through 
their  SALES  ORGANIZATION,  which  covers  the  whole  of  the 

UNITED  KINDGDOM  and  the  COLONIES  and  DEPENDENCIES  thereof. 


New  Catalog:ue  P-22 

Somtthing  Eltctrleal  for  Evoryboily 
FREE  ON  REQUEST 
Manhattan  Electrical  Supply  Cc. 

17  Park  Plica,  Ri«  Tirk  1U  Fifth  An.,  Chicago 

Factories:  Jersey  City  and  Ravenna,  O. 


6  Lb. 
Electric 
Lanndry 
Iron 


Emerson  Alternating  Fans 

Desk-Bracket-Ceiling-Column-Bxhaust  Pans. 
Ntw  1 908  Catalogue  of  latest  types  now  ready. 
Srad  for  it  and  for  new  price  book.  We  sell  to 
the  trade  only. 

The  Emerson  Elec.  Mfg.  Co. 
St.  Louis.  Mo. 

Eastern  Office:  SO  Church  St..  New  York  City 


MOST  PROFITABLE 
Write  for  Price  on  Season  Requirements 

EXCEL  ELECTRIC  HEATING  CO.,  54  Vcscy  St.,  New  York 

Agents  Wanted  for  Unoccupied  Territory 


ELECTRICAL  WORLD. 


CUTS  and  COPY  for 

The  JULY 
E,XPORT 
ISSUE, 

WANTED  NOT  LATER  THAN 

JUNE,  30 

This  issue  will  go  into  every 
foreign  market  at  a  time  when 
foreign  buyers  are  making 
purchases  for  the  coming  fall 
and  winter. 

It  will  also  be  distributed  at  the 
Annual  Convention  of  the 
National  Electrical  Contractors’ 

Association  at  Chicago. 

Electrical  W  orld 
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Thomson  Recording  Wattmeters 

Type  CS 


This  new  type  is  the  first  and 
only  direct-current  meter  of  capacities 
below  800  amperes  having  astatically 
arranged  armature  and  shielded 
damping  magnets  protecting  meter 
from  effects  of  external  magnetic 
fields  and  short-circuits. 


For  Direct-Current  Switchboard  Service 

Capacities  50  to  600  Amperes — 110^  220  and  550  Volts 

Both  2-  and  3- Wire 

High  Torq  ue 

Light-weight  moving  element 
Superior  initial  and  continued  accuracy 
Large  4- pointer  register — direct  reading  in  Kw.  hours 


1771 


New  York  Office : 
30  Church  Street 


Principal  Office: 

SCHENECTADY,  N.  Y. 


Sales  Offices  in 
All  Large  Cities 


V. 
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Ke  R  1  T  E 

Insulated  Wires  and  Cables 

EFFICIENCY  DURABILITY  SAFETY 

ECONOMY 

MANUFACTURED  SOLELY  BY 

■■■  Hudson  Terminal 

W.  R.  BRIXEY 

WESTERN  REPRESENTATIVE  i 

Watson  Insulatsd  Wire  Co.,  Railway  Exohango,  Chicago,  III. 

u 

Chi 

T 

The  Dielectric  System  of 
nderground  Electrical  Transmission 

THE  ONLY  SUCCESSFUL  SOLID  SYSTEM 

apest  to  Install.  Perfect  Safety.  Permanent.  No  Miinteninca  Expense. 

WRITE  FOR  ESTIMATES 

HE  DIELECTRIC  COMPANY  OF  AMERICA 

BELLEVILLE,  N.  J. 

New  Type  Rosettes 

2-Picce— Fnsclcss— 250-Voll 

^  Small  Rosettes 

PAISTE  “PONY*’ 

with  the  “  K-W  "  Type  Fastening,  but 
made  tuseiess  foi  250  Volts.  Send  fora 
sample  of  No.  481  to  see  the  improve- 
ments  in  design  of  cap  and  base.  Made  as 
.ylHBPF  J  “  Paiste  ”  knows  how  to  make  Rosettes. 

H.  T.  paiste:  co. 

PKilmalelpHia,  Pa. 

Cut  No.  481  New  York  Boston  Chicago 

**Tlae  Lraadin^  Spacialty  Manufacturers** 

■1^^^  W  W  When  the  elements  of.  an 

^  ■  Edison  Primary  Battery  are  ex- 

■  ■  H  ■  M  hausted  you  do  not  throw  the 

■  ■  H  battery  away  and  Ret  a  new  one. 

1  ^B  You  simply  Ret  a  set  of  renewals  ^ 

^  ef  *  **  cents,  and  get 

PRIMARY  BATTERIES  another  long  term  of  satisfactory 

There  are  Edison  Batteries  for  all  purposes.  What’s  yours  ? 

Edison  Manufacturing  Company  3S4  wlbadTAve'^'Qu^io 

2  LAKESIDE  AVE.,  ORANGE,  N.  J.  VictoriaRoad.Willesden,  London,  N.W. 

a  BARE  AND  WEATHERPROOF 

WIRE  AND  CABLES 

Rubber-Insulated  Wire 

^  g  and  Lead-Cowered  Cablet  for  any  senrioe 

i  Standard  Undarground  Cabla  Campany 

New  York,  Boston,  Chicago,  St.  Louis,  Pittsburg, 
Philadelphia,  San  Francisco,  Cal.;  Atlanta,  Ga. ; 
li  Los  Angeles,  Cal. 

W.  R.  OSTRANDER  &  CO. 

Manufacturers 

ELECTRIC  BELLS 

ANNUNCIATORS 

SPEAKING  TUBES.  ETC. 

ELECTRIC  LIQHT  SUPPLIES 

Factory,  1433-1439  Dr  Kalb  Ave..  Brooklyn  22  DEY  ST.,  NEW  YORK 

GOOD  INSULATION  IS  GOOD  POLICY 

i 

k 

For  QUICK  REPAIRS  Use 

^XERLilNG  air  MYMG  V^drnisli 

p 

ttsb.r«h.pa.  the  sterling  varnish  C0.«a-chester.E.Q 

“ECOIMOIVIIZE” 

BElCOlVfElS  THE  WATCHWORD  IN  TIMES  OF 

BUSINESS  DEPRESSION 

TRUE  AND  ULTIMATE  ECONOMY  REQUIRES  THAT  YOU 

PURCHASE  SUBJECT  TO  TEST 

ELECTRICAL  TESTING  LABORATORIES 

"ELECTRICAL  AND  PHOTOMETRICAL  TESTS  OF  EVERY  DESCRIPTION” 
80th  Street  and  East  End  Avenue,  New  York 

« 
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Concerning  Copy:— 

Do  you  realize  that  all  that  most  people  know  about  you  is 
learned  from  your  advertising? 

What  proportion  of  your  possible  customers  have  visited  your 
plant  or  shaken  you  by  the  hand  ? 

Make  your  advertising  thoroughly  representative  of  your  business 
and  characteristic  of  yourself. 

Our  copy  department  contains  some  bright  fellows.  They  can’t 
do  much  for  you  without  some  help,  but  with  your  co-operation, 
suggestions  and  criticisms  they  can  help  you  a  lot  and  turn  out 
very  satisfactory  copy. 

We  do  this  work  without  any  charge,  except  when  drawings 

and  engravings  are  wanted.  electrical  world 

• 

F»LAXIIMCM 

ReaUtAnce  Wiraa  to  Specificationa.  Protectiva  Pnaea  for 

Small  CturenU.  Ingnitioa  Pnaea  for  Torpedo  and  Mltitn(| 
Operationa.  Special  Porma  for  Wireleaa  Telegraphy.  AU 

Porma  of  Electrical  Contacta. 

BAKER  &  CO.,  Inc.  1 

New  York  Office:  30  Church  St. 

^  INSULATION 

ahowa  no  oonductiTity  with 

1-8 inch  thicknaaa at  12,000  volta. 

MKineii,  Eunie.  iiiFFEeTea  it  iut 

StaRdarii  Asphalt  &  Rvbber  Co. 

First  Nat'l  Bank  Bldg^  Chleago 

New  York  Pittaburgh  KanaaaCity 

•nicci  Stamtard,  Ccaa.  Warka:  Portamooth,  Va. 

The  Wyekotf  Pipe  and  Greosollng  Co. 

Wyckoff  Creosoted  Conduit  for  Underground  WIree. 
Millions  of  feet  In  use.  Cheapest  to  lay. 
Creosoted  Crossarms,  Poles  and  Lumber. 

Wm.  A.  Roeeabeaaitt  Wm.  M.  StoolEbridlge 

Rosenbaum.®  Stockbrid^e 

PATENT  ATTORNEYS 

41  PstrK  Row  New  YorR  CitT 

The  Best 

High-Speed 
Twist  Drills 
and  Reamers 

Catalogs  34  aad  >5 


**ASK  THC  MAN  WHO  VSCS  THKM** 


New  YorK  Clevelend.  Olsio.  U.  S.  A.  CKicetfo 


The  Best 

Carbon  Steel 
Drills,  Bits, 
Reamers,  Etc. 

Catalogs  32  aad  33 


The  paper  which  is  the  greatest  selling 
force  is  the  paper  containing  the 
greatest  amount  of  helpfulness  to  the 
reader,  both  in  its  reading  and  its  adver¬ 
tising  columns. 


THERE’S  NOTHING  SO  GOOD  AS 

Trsde  Mark  LAVITE  Pst.  Allowsd 

for  any  iasulation.  Inaalation 
equal  to  glass.  Stands  any 
heat.  Always  the  same,  and 
made  exactly  any  shape  or  sise. 

Ask  for  book  of  proi>erties. 

D.  M.  Steward  Manufacturing  Co»  Cliattanooga,Tann 

_  New  York  Office,  66  West  Broadway 


« 

m  a  e  I  e  Inventions  Developed  | 

■  A/bflAlO  and  all  classes  of  1 

MUUvIo  dllU  Special  Apparatus 

The  Cheapest 

0"  Goods  are 

and  Machinery 

Experimental  Work 

'^^Uo;#'Th.Cheap«. 

E.  V.  BAILLARD 

18  and  24  Frankfort  Street  New  York  City 
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Acme  Wire  Co.,  The .  7 

Adams-Bagnall  Electric  Co .  27 

Alberger  Pump  Co .  92 

Allis-Chalmers  Co .  98 

American  Bell  Telephone  Co....  82 

•American  Blower  Co .  97 

American  Bridge  Co .  75 

American  Circular  I^om  Co....  4 

American  Conduit  Co .  11 

American  District  Steam  Co....  96 

American  Electrical  Works . 100 

American  Engine  Co .  97 

-American  Instrument  Co .  17 

American  Insulating  Mach’y  Co.  7 

American  Platinum  Works .  10 

American  Sewer  Pipe  Co .  10 

American  Steel  Foundries . 94 

.American  Vibrator  Co .  30 

American  Vit.  Conduit  Co .  10 

American  Vul.  Fibre  Co .  ii 

Anderson  Mfg.  Co.,  A.  &  J.  M..  12 

Arnold  Co .  74 

Atlantic  Ins.  Wire  &  Cable  Co..  5 

Atwater-Kent  Mfg.  Co .  18 

Automatic  Switch  Co .  22 


Babcock  &  Wilcox  Co .  91 

Baillard,  E.  V .  69 

Baker  &  Co.,  Inc .  69 

Ball  Engine  Co .  96 

Ball  &  Wood .  92 

Barnes  Co.,  The  Wallace .  22 

Barstow  &  Co.,  W.  S .  74 

Bates,  Putnam  A .  74 

Baum  &  Co.,  F.  G .  74 

Bay  State  Ins.  Wire  &  Cable  Co.  4 

Bay  State  Lamp  Co .  26 

Belden  Mfg.  Co .  6 

Bell  Electric  Motor  Co .  84 

Benjamin  Elec.  Mfg.  Co .  24 

Biddle,  J,  G .  17 

Bishop  Gutta  Percha  Co . 100 

Bissell  Co.,  F .  13 

Blake  Signal  &  Mfg.  Co .  24 

Bossert  Electric  Constr.  Co .  23 

Bridgeport  Brass  Co . too 

Bristol  Co . 100 

Brixey,  W.  R .  34 

Brown  Hoisting  Machinery  Co..  90 

Buffalo  Fdy.  &  Mach.  Co .  8 

Burke  Electric  Co .  84 

Byllesby  &  Co.,  H.  M .  74 


Detroit  Ins.  Wire  Co .  S 

Devine  Co..  J.  P .  8 

Diamond  State  Fibre  Co .  11 

Dielectric  Co.  of  America .  34 

Directory  of  Engineers .  74 

Dixon  Crucible  Co..  Jos .  87 

Dossert  &  Co .  8 

Doubleday-Hill  Elec.  Co .  30 

Driver-Harris  Wire  Co .  3 

Drummond  &  Co.,  M.  J .  ii 

Duplex  Metals  Co . 100 

Dwyer  Machine  Co .  26 

D  &  W  Fuse  Co .  2 


Eck  Dynamo  &  Motor  Co . 84 

Edison  Mfg.  Co .  34 

Edison  &  Swan  United  Elec.  Lt. 

Co.,  Ltd .  31 

Eldredge  Elec.  Mfg.  Co .  17 

Electric  Cable  Co .  6 

Electric  Renovator  Mfg.  Co....  29 

Electric  Storage  Battery  Co .  9 

Electrical  Accessaries  Co .  26 

Electrical  Testing  Laboratories..  34 

Electro  Dynamic  Co .  86 

Elwell-Parker  Electric  Co .  82 

Emerson  Electric  Mfg.  Co .  31 

Engineers,  Directory  of .  74 

Excel  Electric  Heating  Co .  31 

Excello  Arc  Lamp  Co .  27 


Fairbanks,  Morse  &  Co .  83 

Ferracufe  Machine  Co .  87 

Fibre  Conduit  Co .  ii 

Foote,  Pierson  &  Co .  16 

For  Sale  Ads . 76,  77,  78,  79 

Fort  Wayne  Electric  Works .  15 

Frink,  I.  P .  24 


Gas  &  Electric  Dev.  Co .  77 

(leneral  Electric  Co .  33 

General  Storage  Battery  Co....  10 

George.  Jas.  Z .  74 

Gest',  G,  M .  10 

Gillindei'  &  Sons,  Inc .  24 

Goodwin  &  Kintz  Co .  24 

Gore  Eng’g  &  Contracting  Co...  77 

Gould  Storage  Battery  Co .  9 

Green  Fuel  Economizer  Co . 88 

Gregory  Electric  Co .  76 

G  &  W  Electric  Spec.  Co .  ‘8 


Kellogg  Co.,  E.  H .  69 

Kelman  Electric  &  Mfg.  Co . 22 

Kent-Atwater  Mfg.  Works .  18 

Kerr  Turbine  Co .  95 

Keystone  Electrical  Instr.  Co....  16 

Klein,  Jr.,  Co.,  P.  H .  26 

Klein  &  Sons,  Mathias .  12 


C  &  C  Electric  Co .  84 

Camphtll  Electric  Co .  22 

Card  Index .  18 

Carpenter  Tap  &  Die  Co.,  J.  M..  8; 

Central  Electric  Co .  5 

Central  I..aboratory  Sup.  Co .  15 

Century  Electric  Co .  86 

Chase-Shawmut  Co .  13 

Chicago  Ins.  Wire  &  Mfg.  Co...  4 

Chicago  Mica  Co .  12 

Cincinnati  Tool  Co .  12 

Clark  Elec.  &  Mfg.  Co .  15 

Cleveland  Twist  Drill  Co .  6g 

Cling  Surface  Co .  88 

Coal  &  Iron  Nat.  Bank . too 

Colonial  Electric  Co .  26 

Colonial  Sign  &  Ins.  Co .  22 

Commonwealth  Edison  Co .  21 

Condit  Elec’l  Mfg.  Co .  77 

Connecticut  Tclep.  8:  Elec.  Co...  17 

Cook.  Frank  B .  ii 

Cope,  T.  T .  It 

Cravath,  J.  R .  74 

Crescent  Co .  26 

Crocker-Wheeler  Co .  82 

Cutler-Hammer  Clutch  Co .  90 

Cutler-Hammer  Mfg.  Co .  19 

Cutter  Co.,  The .  21 


Dayton  Fan  &  Motor  Co .  30 

Dayton  Globe  Iron  Works .  97 

Dearborn  Drug  &  Chem.  Wks...  91 
De  Laval  Steam  Turbine  Co....  95 
Deming  Co .  94 


Lang  Elec.  Co.,  J .  18 

I.eeds  &  Northrop  Co .  17 

Leffel  &  Co.,  James .  93 

Liberty  Mfg.  Co .  91 

Lincoln  Electric  Co .  84 

Link-Belt  Co .  90 

Locke  Insulator  Mfg.  Co .  14 

Lord  Electric  Co .  12 

Lowell  Ins.  Wire  Co .  6 

Lunkenheimer  Co .  91 


Habirshaw  Wire  Co .  6 

Haller  Sign  Works,  Inc .  25 

Harrisburg  Fdy.  &  Mach.  Wks...  96 
Harrison  Safety  Boiler  Works...  91 

Hart  Mfg.  Co .  23 

llartfprd  Faience  Co .  22 

Hartman  Circuit  Breaker  Co....  21 

Heck,  Louis .  87 

Heine  Safety  Boiler  Co .  91 
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llill-Wright  Elec.  Co .  26 

Hoffman,  George  W .  24 

Holyoke  Machine  Co .  95 

Hoyt  Elec’l  Inst.  Works .  16 
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Humbird  Lumber  Co .  15 

Humphrey,  C.  W .  74 
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ifiint  Co.,  C.  W .  87 


Ideal  Elec.  &  Mfg.  Co .  84 

Imperial  Porcelain  Works .  22 

Indiana  Rub.  &  Ins.  Wire  Co...  3 

International  .Acheson  Grap.  Co.  10 
International  Electric  Meter  Co..  16 


Jackson,  D.  C.  &  W.  B .  74 

Jaeger  Min.  Lamp.  Mfg.  Co....  26 

Jenkins  Bros . too 

Tohns-Manville  Co.,  II.  W .  13 

Jordan  Bros .  87 


MacG’overn,  'Archer  St  Co .  79 

Machado  &  Roller .  17 

Manhattan  Elec’l  Supply  Co . 31 

Marine  Eng.  &  Mach.  Co . 92 

Maris  Bros .  88 

Massachusetts  Chemical  Co .  3 

Massachusetts  Elec.  Mfg.  Co...  2 

Matthews  &  Bro.,  W.  N . 100 

McIntosh,  Seymour  &  Co .  96 

McLennan  &  Co.,  K .  77 

McMeans  &  Tripp .  74 

McMeen  &  Miller .  74 

Mershon,  Ralph  D .  74 

Mica  Insulator  Co .  25 

Minerallac  Co .  ii 

Moore,  A.  F .  4 

Morse  Chain  Co .  90 

Mott  Iron  Works  Co.,  J.  L . 88 

Munsell  &  Co.,  Eugene .  25 


National  Acme  Mfg.  Co . 87 

National  Carbon  Co .  3t 

National  Conduit  &  Cable  Co. . . .  6 

National  India  Rubber  Co .  7 

National  Machinery  &  Wrecking 

Co . 79 

National  Stamping  &  Elec.  Wks.  77 

New  England  Butt  Co .  8 

New  England  Motor  Co .  87 

New  Lexington  High  Voltage 

Pore.  Co .  14 

New  Process  Rawhide  Co .  88 

New  York  Ins.  Wire  Co . 100 

New  York  &  Ohio  Co .  26 

New  York  Telephone  Co .  82 

Northern  Electrical  Mfg.  Co....  82 


Richter,  Eugene,  Electric  Co....  79 

Ridgway  Dyn.  &  Eng.  Co .  83 

Risdon-.Alcott  Turbine  Co .  93 

Robbins  &  Myers  Co . 28,  83 

Robert  Instrument  Co .  17 

Rockwood  Mfg.  Co .  89 

Roebling’s  Sons  Co.,  John  A....  7 

Roessler  &  Hasslacher  Chem.  Co.  5 

Rosenbaum  &  Stockbridge . 69 

Rossiter,  MacGovern  &  Co .  78 

Rossmassler-Bonine  Elec.  Co....  87 

Roth  Bros.  Co . 87 

Ryle  Se  Co.,  Wm .  12 


Sachs  Co .  2 

Safety  Ins.  Wire  St  Cable  Co. ...100 

Samson  Cordage  Works .  27 

Sand  Pt.  Lum.  &  Pole  Co.,  Ltd..  13 

Sanderson  &  Porter .  74 

Sargent  &  Lundy .  74 

Schaeffer  &  Budenberg  Mfg.  Co.  97 

Schureman  Co.,  J.  L .  20 

Shelton  Elec.  Co .  31 

Shultz  Belting  Co . too 

Simplex  Electrical  Co .  5 

Simplex  Electric  Heating  Co....  30 

Smith  Co.,  S.  Morgan .  93 

Smith,  Kerry  &  Chace .  74 

Southern  Exchange  Co .  13 

Spencer  Turbine  Cleaner  Co....  30 

Splitdorf,  C.  F .  to 

Standard  Asphalt  &  Rubber  Co. .  69 
Standard  Elec.  Accumulator  Co.  9 

Standard  Paint  Co .  12 

Standard  Underground  Cable  Co.  34 

Standard  Vit.  Conduit  Co .  ii 

Star  Porcelain  Co .  25 

Station  Equipment  Co .  79 

Sterling  Varnish  Co .  34 

Steward  Mfg.  Co.,  D.  M .  69 

Stewart  Heater  Co .  9t 

Storer,  Simon  B .  74 

Stow  Mfg.  Co .  86 

Stromberg-Carlson  Tel.  Mfg.  Co.  4 

Stuart-Howland  Co .  5 

Sturtevant  Co.,  B.  F .  97 

Sundh  Electric  Co .  20 

Switchboard  Equipment  Co .  20 


Thomas  &  Neall .  74 

Thomas  &  Sons  Co.,  R .  14 

Toomey,  Frank .  82 

Tracy  Eng’g  Co .  91 

Tregoning  Elec.  Mfg.  Co .  25 

Triumph  Elec.  Co .  86 

Trumbull  Electric  Mfg.  Co . 21 


Okonite  Co.,  Ltd .  7 

Oneida  Community,  Ltd .  27 

Oster  Mfg.  Co .  91 

Ostrander  &  Co.,  W.  R .  34 


Paiste  Co.,  II.  T .  3.4 

Pearce  Co.,  Fred’k .  18 

Peerless  Rubber  Mfg.  Co . 95 

Pelton  Water  Wheel  Co .  93 

Pepper,  David,  Jr .  74 

Pettingell- Andrews  Co .  20 

Phillips  Ins,  Wire  Co . too 

Phosphor-Bronze  Smelting  Co...  12 

Pierce,  Richardson  &  Neiler .  74 

Pignolet,  Louis  M. .  18 

Pittsburgh  Pole  &  Forge  Co .  27 

Power  &  Min.  Machinery  Co. ...  q6 

Pratt  Chuck  Co .  23 

Prosser  &  Son,  Thos .  7 

Queen  &  Co.,  Inc . 18,  27 

Quimby,  Inc.,  Wm.  E .  94 


Reed,  Warren  B .  74 

Reed,  W.  Edgar .  74 

Reisinger,  Hugo .  28 

Reynolds  Elec.  Flasher  Mfg.  Co.  25 
Richmond  Elec.  Co .  87 


Union  Electric  Co .  22 

Universal  Mfg.  Co .  18 


A'ulcan  Electric  Heating  Co....  29 


Wagner  Electric  Mfg.  Co .  29 

Wagner,  Herbert  A .  74 

Walker  &  Kepler .  79 

Want  Ads . 76,  77 

Waterbury  Co .  4 

Watson-Stillman  Co .  94 

Western  Electric  Co . 81,  85 

Western  Eng’g  &  Constr.  Co....  74 
Westinghouse  Elec.  &  Mfg.  Co.i,  99 

Westinghouse  Machine  Co . 99 

White  &  Co.,  J.  G .  74 

Whitney  Elec’l  Inst.  Co .  17 

Wickes  Bros .  79 

Willard  Storage  Battery  Co .  10 

Wipe  Joint  Mach.  Co .  8 

Wirt  &  Co.,  Chas .  24 

Wohlauer,  Alfred  A .  74 

Woodward  Governor  Co .  95 

Worthington,  Henry  R .  94 

Wyckoff  Pipe  &  Creosoting  Co. .  69 


Yonkers  Specialty  Co .  8 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS. 


AIR  COMPRESSORS. 

Allis-Chalmers  Co. 

ANCHORS. 

Matthews  &  Bro.,  W.  N. 

ANNUNCIATORS. 

Ostrander  &  Co.,  W.  R. 

Western  Electric  Co. 

ARMATURES. 

Doublcday-Hill  Elec.  Co. 

Heck,  Louis. 

AUTOMOBILE  PARTS. 
Elwell-Parker  Electric  Co. 

BANKS. 

Coal  &  Iron  National  Bank. 

BATTERIES,  PRIMARY. 

Edison  Mfg.  Co. 

Manhattan  Electrical  Supply  Co. 

BATTERIES,  STORAGE. 

Electric  Storage  Battery  Co. 

General  Storage  Battery  Co. 

Gould  Storage  Battery  Co. 

Standard  Electric  Accumulator  Co. 
Willard  Storage  Battery  Co. 

BELLS. 

Manhattan  Electrical  Supply  Co. 
Ostrander  &  Co.,  W.  R. 

BELTING. 

Shultz  Belting  Co. 

BELT  DRESSING. 

Qing  Surface  Mfg.  Co. 

BINDING  POSTS. 

National-Acme  Mfg.  Co. 

BITS,  BELL  HANGERS. 

Cleveland  Twist  Drill  Co. 

BLOWERS. 

American  Blower  Co. 

Green  Fuel  Economizer  Co. 
Sturtevant  Co.,  B.  F. 

BOILER  FITTINGS. 

Lunkenheimer  Co. 

BOILERS. 

Babcock  &  Wilcox  Co. 

Harrison  SafeW  Boiler  Works. 
Heine  Safety  Boiler  Co. 

BOILER  TUBE  CLEANERS. 
Liberty  Mfg.  Co. 

BOLSTERS,  STEEL. 

American  Steel  Foundries. 

BOLTS. 

National- Acme  Mfg.  Co. 

BOOKS,  TECHNICAL. 

McGraw  Publishing  Co. 

BOOSTERS. 

C  &  C  Electric  Co. 

Crocker-Wheeler  Co. 

Western  Electric  Co. 

BOXES,  JUNCTION. 

Bossert  Electric  Construction  Co. 

D  &  W  Fuse  Co. 

BOXES,  OUTLET. 

Bossert  Electric  Construction  Co. 
Pratt  Chuck  Co. 

BRASS. 

Hungerford  Brass  &  Copper  Co., 
U.  T. 

BRIDGES. 

American  Bridge  Co. 

BROKERS. 

Gas  &  Elec.  Dev.  Co. 

BRONZE. 

Hungerford  Brass  &  Copper  Co., 
U.  T. 

BRUSHES,  DYNAMO. 

National  Carbon  Co. 

BUSHINGS. 

Bossert  Electric  Construction  Co. 
Chase-Shawmut  Co. 


CABLE  ROLLERS  OR  TROL¬ 
LEYS. 

Matthews  &  Bro.,  W.  N. 

CABLE  SPLICING  JOINTS. 
Matthews  &  Bro.,  W.  N. 

CABLE  SPLICES. 

Bissell  Co.,  F. 

Clark  Elec.  &  Mfg.  Co. 

CABLE  SUPPORTING  CLAMPS. 
Matthews  &  Bro.,  W.  N. 

CABLE  TROLLEYS. 

Bissell  Co.,  F. 

CABLING  MACHINERY. 

New  England  Butt  Co. 

C.\R  HEATERS,  ELECTRIC. 
Simplex  Electric  Heating  Co. 

CARBON. 

International  Acheson  Grap.  Co. 
National  Carbon  Co. 

Reisinger,  Hugo. 

CASTINGS. 

American  Steel  Foundries. 

Buffalo  Fdy.  &  Mach.  Co. 
Lunkenheimer  Co. 

Phosphor  Bronze  Smelting  Co. 

CHAINS. 

Oneida  Community,  Ltd. 

CHAINS,  DRIVING. 

Link-Belt  Co. 

Morse  Chain  Co. 

CHUCKS,  DRILL. 

Cleveland  Twist  Drill  Co. 

CIRCUIT  BREAKERS. 

Condit  Elec’l  Mfg.  Co. 

Cutter  Co. 

Hartman  Circuit  Breaker  Co. 

Kelman  Electric  &  Mfg.  Co. 

Sundh  Electric  Co. 

Switchboard  Equipment  Co. 
Westinghouse  Electric  &  Mfg.  Co. 

CLAMPS,  GROUND  CONNEC¬ 
TION. 

Chase-Shawmut  Co. 

CLAMPS,  INSULATOR. 

Clark  Elec.  &  Mfg.  Co. 

CLEANERS.  HOUSE. 

Electric  Renovator  Mfg.  Co. 

Spencer  Turbine  Cleaner  Co. 

CLEATS. 

Blake  Signal  &  Mfg.  Co. 

Colonial  Sign  &  Ins.  Co. 

Imperial  Porcelain  Works. 

CLIMBERS. 

Cincinnati  Tool  Co. 

Klein  &  Sons,  Mathias. 

CLUSTERS. 

Benjamin  Electric  Mfg.  Co. 

Hubbell,  Inc.,  Harvey. 

COILS,  CHOKE. 

Lord  Electric  Co. 

COILS,  INDUCTION. 

Ostrander  &  Co.,  W.  R. 

Splitdorf,  C.  F. 

COILS,  SPARK. 

Splitdorf,  C.  F. 

COMMUTATORS. 

Doubleday-Hill  Elec.  Co. 

Heck,  Louis. 

COMMUTATOR  TRUING. 

Jordan  Bros. 

COMPOUNDS,  BOILER. 

Dearborn  Drug  &  Chemical  Works. 

COMPOUNDS,  COMMUTATOR. 
Connecticut  Dynamo  &  Engine  Co. 
McLennen  Co.,  K. 

CONDENSERS 
Alt^rger  Pump  Co. 

Allis-Chalmers  Co. 

Buffalo  Fdy.  &  Mach.  Co. 

Knowles  Steam  Pump  Works. 


CONDUITS. 

.American  Circular  Loom  Co. 
American  Conduit  Co. 

.American  Sewer  Pipe  Co. 

.American  Vit.  Conduit  Co. 

Dielectric  Co.  of  America. 

Drummond  &  Co.,  M.  J. 

Fibre  Conduit  Co. 

Gest,  G.  M. 

National  Conduit  &  Cable  Co. 
Standard  Vit.  Conduit  Co. 

Wyckoff  Pipe  &  Creosoting  Co. 

CONDUITS,  INTERIOR. 

American  Conduit  Co. 

CONDUIT  BENDS. 

American  Conduit  Co. 

Fibre  Conduit  Co. 

CONDUIT  MACHINERY. 

Oster  Mfg.  Co. 

CONDUIT  RODS. 

Bissell  Co.,  F. 

Cope,  T.  J. 

CONDUIT.  UNDERGROUND. 
Fibre  Conduit  Co. 

CONNECTORS  &  TERMINALS. 
Cook,  Frank  B. 

Yonkers  Specialty  Co. 

CONTROLLERS. 

Crocker-Wheeler  Co. 

Cutler-Hammer  Mfg.  Co. 

Quimby,  Inc.,  Wm.  E. 

S^chureman  Co.,  J.  L. 

Sundh  Electric  Co. 

Universal  Mfg.  Co. 

Westinghouse  Electric  &  Mfg.%Co. 

CONVEYING  MACHINERY. 

(Coal,  Ashes,  etc.) 

Brown  Hoisting  Machinery  Co. 
Hunt  Co.,  C.  W. 

Link-Belt  Co. 

Morse  Chain  Co. 

COOLING  TOWERS. 

Alberger  Pump  Co. 

COPPER. 

Hungerford  Brass  &  Copper  Co., 
U.  T. 

CORD,  ARC  LAMP. 

Samson  Cordage  Works. 

CORD  ADJUSTERS. 

Matthews  &  Bro.,  W.  N. 

CORD,  FLEXIBLE. 

American  Electrical  Works. 

Belden  Mfg.  Co. 

Stromberg-Carlson  Telep.  Mfg.  Co. 
Switchboard  Equipment  Co. 

CORD,  TROLLEY. 

Samson  Cordage  Works. 

COUPLINGS,  MAGNETIC. 
Cutler-Hammer  Clutch  Co. 

CRANE  MOTORS. 

Crocker- Wheeler  Co. 

AV'estern  Electric  Co. 

CRANES,  TRAVELING. 

Maris  Bros. 

CROSS  ARMS. 

Bissell  Co.,  F. 

Southern  Exchange  Co. 

CUTTINGS,  MILLING. 

Cleveland  Twist  Drill  Co. 

DESIGNERS. 

Central  Laboratory  Supply  Co. 
DRILLS. 

Cleveland  Twist  Drill  Co. 

DRILLS,  PORTABLE. 

Stow  Mfg.  Co. 

j  DRYING  MACHINERY. 

American  Blower  Co. 

Buffalo  Fdy.  &  Mach.  Co. 

Devine  Co.,  J.  P. 


DYNAMOS,  MOTORS. 
-Allis-Chalmers  Co. 

.American  Engine  Co. 

Bell  Electric  Motor  Co. 

Burke  Electric  Co. 

C  &  C  Electric  Co. 

Century  Electric  Co. 

Connecticut  Dynamo  &  Motor  Co. 
Crocker- VA’heeler  Co. 

Dayton  Fan  &  Motor  Co. 
Doubleday-Hill  Elec.  Co. 

Eck  Dynamo  &  Motor  Co. 

Electro- Dynamic  Co. 

Emerson  Electric  Mfg.  Co. 

Fort  Wayne  Electric  Works. 

General  Electric  Co. 

Gregory  Electric  Co. 

Ideal  Electric  Mfg.  Co. 

Lincoln  Electric  Co. 

New  England  Motor  Co. 

Northern  Electric  Mfg.  Co. 
Richmond  Electric  Co. 

Ridgway  Dyn.  &  Eng.  Co. 

Robbins  &  Myers  Co. 
Rossmassler-Bonine  Elec.  Co. 

Roth  Bros.  &  Co. 

Stow  Mfg.  Co. 

Sturtevant  Co.,  B.  F. 

Triumph  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  Electric  &  Mfg.  Co. 

ECONOMIZERS,  FUEL. 

Green  Fuel  Economizer  Co. 
Sturtevant  Co.,  B.  F. 

ELECTRIC  CLEANERS.  HOUSE. 
Electric  Renovator  Mfg.  Co. 

ELECTRIC  LIGHT  POLES. 
Pittsburgh  Pole  &  Forge  Co. 

ELECTRICAL  AND  EXPERI¬ 
MENTAL  APPARATUS. 
Doubleday-Hill  Elec.  Co. 

ELECTROMAGNETS. 

Acme  Wire  Co.,  The. 

Schureman  Co.,  J.  L. 

Splitdorf,  C.  F. 

ELEVATORS. 

Link-Belt^  Co. 

Marine  Engine  &  Machine  Co. 

ENG’G  SPECIALTIES. 
Lunkenheimer  Co. 

ENGINEERS,  CONSULTING. 
Barstow,  W.  S. 

Bates,  Putnam  A. 

Baum  &  Co.,  Frank  G. 

Byllesby  &  Co.,  H.  M. 

Cravath,  J.  R. 

George,  Jas.  Z. 

Humphrey,  C.  W. 

Jackson,  D.  C.  and  Wm.  B. 
McMeens  &  Tripp. 

McMeen  &  Miller. 

Mershon,  Ralph  D. 

Pierce,  Richardson  &  Neiler. 

Reed,  W.  Edgar. 

Sargent  &  Lundy. 

Smith,  Kerry  &  Chace. 

Storer,  Simon  B. 

Thomas  &  Neall. 

Wagner,  Herbert  A. 

Western  Eng’g  &  Const.  Co. 
Wohlauer,  Alfred  A. 

ENGINEERS,  CONTRACTING. 
American  Bridge  Co. 

Arnold  Co. 

Baum  &  Co.,  Frank  G. 

Cope,  T.  J. 

Gest,  G.  M. 

Pepper,  Tr.,  David. 

Reed,  Warren  B. 

Sanderson  &  Porter. 

Storer,  Simon  B. 

Tracy  Engineering  Co. 

Western  Eng’g  &  Const.  Co. 

White  &  Co.,  J.  G. 

ENGINES,  GAS  &  GASOLINE. 
Allis-Chalmers  Co. 

Fairhanks-Morse  Co. 

Marine  Engine  &  Machine  Co. 
Power  &  Mining  Marchinery  Co. 
VA^stinghouse  Machine  Co. 

ENGINES.  OIL. 

Fairbanks-Morse  Co. 

ENGINES.  STEAM. 
Allis-Chalmers  Co. 

American  Blower  Co. 

American  Engine  Co. 

Ball  Engine  Co. 

Ball  &  Wood  Co. 

Harrisburg  Fdy.  &  Mach.  Wks. 
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Marine  Engine  &  Machine  Co. 
McIntosh,  l^ymour  &  Co. 

Ridi^way  Dynamo  &  Engine  Co. 
Station  Equipment  Co. 

Sturtevant  Co.,  B.  F. 

Westinghouse  Machine  Co. 

EXHAUST  HEADS. 

Sturtevant  Co.,  B.  F. 

EXPANSION  JOINTS. 

Alberger  Pump  Co. 

EXPERIMENTAL  APPARATUS. 
Baillard,  E.  V. 

Buffalo  Fdv.  &  Mach.  Co. 

Central  Laboratory  Supply  Co. 

FANS  AND  MOTORS. 

Century  Electric  Co. 

Dayton  Fan  &  Motor  Co. 
Doubleday-Hill  Elec.  Co. 

Eck  Dynamo  &  Motor  Co. 

Emerson  Elec.  &  Mfg.  Co. 

Fort  Wayne  Electric  Works. 
General  Electric  Co. 

Robbins  &  Myers  Co. 

Western  Electric  Co. 

Westinghouse  Electric  &  Mfg.  Co. 

FANS.  (Exhaust  and  Ventilating.) 
American  Blower  Co. 

Century  Electric  Co. 
Crocker-Wheeler  Co. 

Emerson  Elec.  Mfg.  Co. 

Green  Fuel  Economizer  Co. 
Sturtevant  Co.,  B.  F. 

Western  Electric  Co. 

FEED  WATER  REGULATORS. 
Liberty  Mfg.  Co. 

FIBRE.  (See  Insulating  Material, 
Fibre.) 

FIBRE  TUBING. 

American  Conduit  Co. 

Fibre  Conduit  Co. 

FIELD  COIL  PADS. 

.Massachusetts  Chemical  Co. 

FIXTURES.  (Gas  and  Electric.) 
Benjamin  Elec.  Mfg.  Co. 

‘  rescent  Co. 

I' rink,  I.  P. 

Goodwin  &  Kintz  Co. 

FLASHERS. 

Campbell  Electric  Co. 

Haller  Sign  Works,  Inc. 

Reynolds  Elec.  Flasher  Mfg.  Co. 

FLEXIBLE  SHAFTS. 

Stow  Mfg.  Co. 

FRICTION  T.M’l-:  &  CLOTHS. 
Massachusetts  Chemical  Co. 

FUSES. 

Chase-Shawmut  Co. 

D  &  W  Fuse  Co. 

Johns-Manville  Co.,  H.  W. 

Sachs  Co. 

GAS  ENGINE  SPECIALTIES. 
Lunkenheimer  Co. 

GAS  LIGHTING  APPARATUS. 
Ostrander  &  Co.,  W.  R. 

Splitdorf,  C.  F. 

GAGES.  RECORDING. 

Bristol  Co.,  The. 

GEARS. 

New  Process  Rawhide  Co. 

Union  Electric  Co. 


GLASS. 

Gillinder  &  Sons,  Inc. 

GLOBES.  SHADES.  ETC. 
Gillinder  &  Sons,  Inc. 

GRAPHITE. 

Dixon  Crucible  Co.,  Jos. 
International  Acheson  Graph.  Co. 

GUARDS.  INC.  LAMP. 

Frink.  1.  P. 

Hubbell,  Inc.,  Harvey. 

HANGERS.  CABLE. 
Chase-Shawmut  Co. 

Standard  Underground  Cable  Co. 

HEATER.«;.  FEED  WATER. 
Alberger  Pump  Co. 

Harrison  Safety  Boiler  Woiks. 
Stewart  Heater  Co. 


CLASSIFIED  INDEX — Continued* 


HEATING  AND  VENTILATING 
APPARATUS. 

American  Blower  Co. 

Green  Fuel  Economizer  Co. 
Sturtevant  Co.,  B.  F. 

HEATING  DEVICES,  ELECTRI¬ 
CAL. 

Excel  Elec.  Heating  Co. 
Johns-Manville  Co.,  H.  W. 

Simplex  Electric  Heating  Co. 

Vulcan  Electric  Heating  Co. 

HOISTS,  ELECTRICAL  AND 
STEAM. 


Allis-Chalmers  Co. 

Brown  Hoisting  Machinery  Co. 
Jeffrey  Mfg.  (3o. 

Maris  Bros. 


HOUSE  CLEANERS,  ELECTRIC. 
Spencer  Turbine  Cleaner  Co. 

HYDRAULIC  MACHINERY. 
Pelton  Water  Wheel  Co. 

IMPREGNATING  APPARATUS. 
Buffalo  Fdy.  &  Mach.  Co. 

Devine  Co.,  J.  P. 

INDICATORS,  SPEED. 

Schaeffer  &  Budenberg. 


INSTRUMENTS,  ELECTRICAL. 
American  Instrument  Co. 

Atwater  Kent  Mfg.  Co. 

Baillard,  E.  V. 

Biddle,  J.  G. 

Bristol  Co. 

Central  Laboratory  Supply  Co. 
Eldredge  Elec.  &  Mfg.  Co. 
Foote-Pierson  &  Co. 

Fort  Wayne  Electric  Works. 
General  Electric  Co. 

Hoyt  Elec’l  Inst.  Works. 
International  Electric  Meter  Co. 
Johns-Manville  Co.,  H.  W. 
Keystone  Elec.  Instrument  Co. 
Leeds  &  Northrop. 

.Machado  &  Roller. 

Pearce  Co.,  Fred’k. 

Pignolet,  Louis  M. 

Queen  &  Co.,  Inc. 

Robert  Instrument  Co. 

Wagner  Elec.  Mfg.  Co. 
Westinghouse  Electric  &  Mfg.  Co. 
Whitney  Elec’l  Instr.  Co. 


INSULATING  CEMENT. 
Massachusetts  Chemical  Co. 

INSULATING  MACHINERY. 
American  Ins.  Mach’y  Co. 

Buffalo  Fdy.  &  Mach.  Co. 

New  England  Butt  Co. 

INSULATING  MATERIAL.  (China 
and  Porcelain.) 

Colonial  Sign  &  Insulator  Co. 
Hartford  Faience  Co. 

Imperial  Porcelain  Works. 

I.ocke  Insulator  Mfg.  Co. 

Star  Porcelain  Co. 

Thomas  &  Sons  Co.,  R. 

Compounds,  Pajnts  and  V'arnishes. 
Anderson  Mfg.  Co.,  A.  &  J.  M. 
Electric  Cable  Co. 

Massachusetts  Chemical  Co. 
Minerallac  Co. 

Standard  Asphalt  &  Rubber  Co. 
Standard  Paint  Co. 

.Sterling  Varnish  Co. 

Composition,  Cloth  and  Paper 
Johns- .Manville  Co.,  H.  W. 
Massachusetts  Chemical  Co. 

Mica  Insulator  Co. 

Munsell  &  Co.,  Eugene. 

Fibre. 

.Xmerican  \’ul.  Fibre  Co. 

Diamond  State  Fibre  Co. 

Lava. 

Steward  Mfg.  Co.,  D.  M. 

Mica. 

Chicago  Mica  Co. 

Mica  Insulator  Co. 

Munsell  Co.,  Eugene. 

Silk. 

Kyle  &  Co.,  Wm. 

Staples. 

Blake  Signal  &  Mfg.  Co. 

Tape. 

American  Electrical  Works. 
Tohns-Manville  Co..  H.  \y. 
Massachusetts  Chemical  Co. 


New  York  Insulated  Wire  Co. 
Okonite  Co.,  Ltd. 

Standard  Underground  Cable  Co. 

INSULATOR  CLAMPS. 

Clark  Elec.  &  Mfg.  Co. 

INSULATOR  PINS. 

Pittsburgh  Pole  &  Forge  Co. 

INSULATORS,  CHINA,  PORCE¬ 
LAIN  AND  COMPOSITION. 
Anderson  Mfg.  Co.,  A.  &  J.  M. 
Clark  Elec.  &  Mfg.  Co. 

Colonial  Sign  &  Insulator  Co. 
Imperial  Porcelain  Works. 
Johns-Manville  Co.,  H.  W. 

Locke  Insulator  Mfg.  Co. 

New  Lexington  High  Volt.  Pore.  Co. 
Star  Porcelain  Co. 

Thomas  &  Sons  Co.,  R. 

INSULATORS,  GLASS. 

Locke  Insulator  Mfg.  Co. 

JACKS. 

Watson-Stillman  Co. 

JOINTS,  EXPANSION  AND 
SWIVEL. 

Lunkenheimer  Co. 

JOINTS,  SOLDERLESS. 

Dossert  &  Co. 

JOINT  WIPERS. 

Wipe  Joint  Mach.  Co. 

LAMP  CHANGERS  OR  REPLAC¬ 
ERS. 

Matthews  &  Bro.,  W.  N. 

LAMP-MAKING  MACHINERY. 
Dwyer  Machine  Co. 

LAMPS,  ARC. 

Adams-Bagnell  Elec.  Co. 

Anderson  Mfg.  Co.,  A.  &  J.  M. 
Excello  Arc  Lamp  Co. 

Fort  Wayne  Electric  Works. 
General  Electric  Co. 

Queen  &  Co.,  Inc. 

Stuart-Howland  Co. 

Union  Electric  Co.,  Ltd. 

Western  Electric  Co. 

Westinghouse  Electric  &  Mfg.  Co. 


LAMPS,  INCANDESCENT. 

Bay  State  Lamp  Co. 

Colonial  Electric  Co. 

Dwyer  Machine  Co. 

Electrical  Accessaries  Co. 

General  Electric  Co. 

Hill-Wright  Elec.  Co. 

Jaeger  Miniature  Lamp  Mfg.  Co. 
Klein,  Jr.,  Co.,  P.  H. 

New  York  &  (Jhio  Co. 
Stuart-Howland  Co. 

Union  Electric  (io. 

Western  Electric  Co. 
Westinghouse  Electric  &  Mfg.  Co. 


LAMPS,  FLAMING  ARC. 

Excello  Arc  L^mp  Co. 

German  American  Elec.  Co. 

Klein,  Jr.,  Co.,  P.  H. 
Westinghouse  Electric  &  Mfg.  Co. 


LAMPS,  MINIATURE. 

Jaeger  Miniature  Lamp  Co. 

LAVA.  (See  Insulating  Material, 
Lava.) 

LIGHTING  CO.’S. 

Commonwealth  Edison  Co. 

LIGHTNING  ARRESTERS. 

Lord  Electric  Co. 

Union  Electric  Co. 

Westinghouse  Electric  &  Mfg.  Co. 

LINE  MATERIAL. 

Clark  Elec.  &  Mfg.  Co. 

G  &  W  Elec.  Spec.  Co. 
Johns-Manville  Co.,  H.  W. 

LUBRICANTS. 

Dixon  Cruc.  Co.,  Jos. 

Kellogg  Co.,  E.  H. 

MAGNETS. 

.\cme  Wire  Co.,  The. 

MAGNET  WIRE. 

Acme  Wire  Co^  The. 

.Massachusetts  Elec.  Mfg.  Co. 
Standard  Underground  Cable  Co. 
Stromberg-Carlson  Telep.  Mfg.  Co. 
Stuart-Howland  Co. 


MECHANICAL  DRAFT. 

American  Blower  Co. 

Green  Fuel  Elconomizer  Co. 

Sturtevant  Co.,  B.  F. 

MECHANICAL  STOKERS. 

Green  Engineering  Co. 

Westinghouse  Machine  Co. 

MEDICAL  APPARATUS. 

Manhattan  Elec’l  Supply  Co. 

Pignolet.  Louis  M. 

Splitdorf,  C.  F, 

METALS. 

American  Platinum  Works. 

Baker  &  Co.,  Inc. 

Hungerford  Brass  &  Copper  Co. 
Phosphor  Bronze  Smelting  Co. 

METAL  POUSH. 

Hoffman,  (George  W. 

MICA.  (See  Insulating  Material.) 

MINE  FANS. 

Jeffrey  Mfg.  Co. 

MINING  MACHINERY. 
Allis-Chalmers  Co. 

Crocker- Wheeler  Co. 

General  Electric  Co. 

MODEL  MAKERS. 

Baillard,  E.  V. 

Central  Laboratory  Supply  Co. 

MOTORS.  (See  Dynamos  and  Mo¬ 
tors.) 

NIPPERS  AND  PLIERS. 

Cincinnati  Tool  Co. 

NUTS. 

National  Acme  Mfg.  Co. 

OIL.  CYLINDER. 

Kellogg  &  Co.,  E.  H. 

OIL  FILTERS. 

Liberty  Mfg.  Co. 

OILING  DEVICES  AND  SYS 
TEMS. 

Lunkenheimer  Co. 

OIL  SEPARATORS. 

Liberty  Mfg.  Co. 

PACKING. 

Jenkins  Bros. 

Johns-Manville  Co.,  H.  W. 

Peerless  Rubber  Mfg.  Co. 

PATENT  ATTORNEYS. 

Rosenbaum  &  Stockbridge. 

PHOSPHOR  BRONZE. 

Phosphor  Bronze  Smelting  Co. 

PHOTOMETERS. 

Dwyer  Machine  Co. 

Foote-Pierson  &  Co. 

PHOTOMETER  STANDARDS. 
Electrical  Testing  Laboratories. 

PINIONS.  RAWHIDE. 

New  Process  Rawhide  Co. 

PIPE  AND  BOILER  COVER¬ 
INGS. 

Johns-Manville  Co.,  H.  W. 

PIPE  DIPS. 

Standard  Asphalt  &  Rubber  Co. 

PIPE  MACHINERY. 

Oster  Mfg.  Co. 

PLATINUM. 

American  Platinum  Works. 

Baker  &  Co..  Inc. 

Roessler  &  Hasslacher  Chemical  Co. 
PLUGS. 

Paiste  Co.,  H.  T. 

PLUGS,  ATTACHMENT. 

Hubbell,  Inc.,  Harvey. 

Tregoning  Elec.  Mfg.  Co. 

POLES.  ARC  LAMP. 

Mott  Iron  Works,  J.  M. 

Pittsburg  Pole  &  Forge  Co. 

POLES,  BRACKETS,  PINS,  ETC. 
Bissell  Co.,  F. 
llumbird  Lumber  Co. 
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Sand  Point  Cedar  &  Pole  Co.,  Ltd. 
Southern  Exchange  Co. 
Stuart'Howland  Co. 

PORCELAIN.  (See  Insulating  Ma¬ 
terial.  China  and  Porcelain.) 

POWER  TRANSMISSION  MA¬ 
CHINERY. 

ieflfrey  Mfg.  Co. 
ink-Belt  Co. 


PRESSES,  DIES  AND  SPECIAL 
MAtmiNERY. 

Ferracute  Machine  Co. 
Watson-Stillman  Co. 

PULLEYS. 

Rockwood  Mfg.  Co. 

PUMPS.  ELECTTRIC. 

De  Laval  Steam  Turbine  Co. 

Suimby,  Inc.,  Wm.  E. 

^orthington,  Henry  R. 

PUMPS,  STEAM. 

Alberger  Pump  Co. 

De  Laval  Steam  Turbine  Cp. 

Deming  Co. 

Worthington,  Henry  R. 

PUMPS.  VACUUM. 

Alberger  Pump  Co. 

PURIFIERS,  FEED-WATER. 
Harrison  Safety  Boiler  Works. 

PUSH  BUTTONS. 

Manhattan  Elcc’l  Supply  Co. 

RAIL  BONDS. 

Chase-Shawmut  Co. 

Clark  Elec.  &  Mfg.  Co. 

Lord  Electric  Co. 

Roebling’s  Sons  Co.,  J.  A. 

Union  Electric  Co. 

REAMERS,  ADJUSTABLE. 
Cleveland  Twist  Drill  Co. 

RECEPTACLES. 

Benjamin  Electric  Mfg.  Co. 

Paiste  Co.,  H.  T. 

RECEPTACLES,  SIGN. 

Tregoning  Elec.  Mfg.  Co. 

REFLECTORS. 

Frink,  I.  P. 

Goodwin  &  Kintz. 

Matthews  &  Bro.,  W.  N. 

REPAIRING. 

Commonwealth  Edison  Co. 

Gregory  Electric  Co. 

Heck,  Louis. 

Walker  &  Kepler. 

RESISTANCE  UNITS. 

Wirt  &  Co.,  Chas. 

RESISTANCE  WIRE. 

Driver-Harris  Wire  Co. 

Prosser  &  Son,  Thos. 

RHEOSTATS. 

Crocker-Wheeler  Co. 

Cutler-Hammer  Mfg.  Co. 

Quimby,  Inc.,  Wm.  E. 

Schureman  Co.,  J.  L. 

Sundh  Electric  Co. 

ROSETTES. 

Hart  Mfg.  Co. 

Paiste  Co.,  H.  T. 

Tregoning  Elec.  Mfg.  Co, 

SCREWS. 

National- Acme  Mfg.  Co. 

SECOND-HAND  APPARATUS. 
Rell  Electric  Motor  Co. 

Bissell  Co.,  F. 

Gregory  Electric  Co. 

Jordan  Bros. 

MacGovern,  Archer  &  Co. 

National  Machinery  &  Wrecking  Co. 
National  Stamping  &  Elec._Wks. 
Richter,  Eugene  L.,  Electric  Co. 
Rossiter-MacGovern  &  Co. 

Station  Equipment  Co. 

Tccmey,  hrank. 

Walker  &  Kepler. 

Wickes  Bros. 


SEPARATORS.  (Oil  and  Steam.) 
Harrison  Safety  Boiler  Works. 

SHADE  HOLDERS. 

Hubbell,  Inc.,  Harvey. 

SHADES. 

Frink,  I.  P. 

G'illinder  &  Sons,  Inc. 

Hubbell,  Inc.,  Harvey. 

SIGNS. 

Frink,  I.  P. 

SIGNS,  ELECTRIC. 

Colonial  Sign  &  Ins.  Co. 

Haller  Sign  Works,  Inc. 

Reynolds  Elec.  Flasher  Mfg.  Co. 

SIGNS,  LETTER. 

Colonial  Sign  &  Ins.  Co. 

Haller  Sign  Works,  Inc. 

SLEEVING,  BRAIDED. 

Belden  Mfg.  Co. 

Stromberg-Carlson  Telep.  Mfg.  Co. 
Switchboard  Equipment  Co. 

SOCKETS. 

Benjamin  Elec.  Mfg.  Co. 

Cleveland  Twist  Drill  Co. 

General  Electric  Co. 

Hubbell,  Inc.,  Harvey. 

Paiste  Co.,  H.  T. 

SOLDER. 

Belden  Mfg.  Co. 

Stromberg-Carlson  Telep.  Mfg.  Co. 

SOLDERING  FLUX.  ' 

Blake  Signal  &  Mfg.  Co. 
Stromberg-Carlson  Telep.  Mfg.  Co. 

SOLDERING  IRONS. 

Simplex  Electric  Heating  Co. 

Vulcan  Elec.  Heating  Co. 

SOLENOIDS. 

Cutler-Hammer  Mfg.  Co. 

Schureman  Co.,  J.  L. 

SPLICING  COMPOUND. 
Massachusetts  Chemical  Co. 

SPRINGS. 

Barnes  Co.,  Wallace. 

STAGE  LIGHTING  APPARATUS. 
Chase-Shawmut  Co. 

Frink,  1.  P. 

Johns-Manville  Co.,  H.  W. 

STAPLES.  (See  Insulating  Mate¬ 
rials,  Staples.) 

STEAM  SEPARATORS. 

Liberty  Mfg.  Co. 

STEEL. 

American  Bridge  Co. 

Hungerford  Brass  &  Copper  Co., 
U.  1. 

STEEL  POLES. 

Pittsburgh  Pole  &  Forge  Co. 

STRAINERS. 

Liberty  Mfg.  Co. 

SUPPLIES.  (Electric  Railway.) 
Anderson  Mfg.  Co.,  A.  &  J.  M. 
General  Electric  Co. 

Johns-Manville  Co.,  H.  W. 

Union  Electric  Co. 

Westinghouse  Electric  &  Mfg.  Co. 

*  SUPPLIES.  (General  Electrical.) 

I  Bissell  Co.,  F. 

]  Central  Electric  Co. 

Doubleday-Hill  Elec.  Co. 

1  General  Electric  Co. 

Manhattan  Electrical  Supply  Co. 
Ostrander  &  Co.,  W.  R. 

!  Stuart-Howland  Co. 

I  Union  Electric  Co. 

Western  Electric  Co. 

SUPPLIES,  TELEPHONE. 
Stromberg-Carlson  Telep.  Mfg.  Co. 
Switchboard  Equipment  Co. 
Western  Electric  Co. 

SWITCHBOARD  MATS. 
Massachusetts  Chemical  Co. 


SWITCHBOARDS. 

Anderson  M^.  Co.,  A.  &  J.  M. 
Bissell  Co.,  K 
Condit  Electrical  Mfg.  Co. 
Switchboard  Equipment  Co. 

Trumbull  Elec.  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

j  SWITCHBOARDS,  TELEPHONE. 

;  Dean  Electric  Co. 

Stromberg-Carlson  Telep.  Mfg.  Co. 

I  SWITCHES. 

I  Kelman  Elec.  &  Mfg.  Co. 

I  Lang  Elec.  Co.,  J. 

Pettingell-Andrews  Co. 

I  Westinghouse  Electric  &  Mfg.  Co. 

I  SWITCHES,  CLOCK. 

Bissell  Co.,  F. 

Campbell  Electric  Co. 

SWITCHES,  KNIFE. 

Anderson  Mfg.  Co.,  A.  &  J.  M. 
Cutter  Co. 

Trumbull  Elec.  Mfg.  Co. 

SWITCHES,  OIL. 

Condit  Electrical  Mfg.  Co. 

Hartman  Circuit  Breaker  Co. 

High  Tension  Elec’l  Spec.  Co. 

SWITCHES,  SNAP. 

General  Electric  Co. 

Hart  Mfg.  Co. 

Trumbull  Elec.  Mfg.  Co. 

TABLET  BOARDS. 

Bossert  Elec.  Constr.  Co. 

Trumbull  Electric  Mfg.  Co. 

TACHOMETERS. 

Schaeffer  &  Budenberg. 

TAPS  AND  DIES. 

Carpenter  Tap  &  Die  Co.,  J.  M. 
Cleveland  Twist  Drill  Co. 

TELEPHONES. 

Connecticut  Telep.  &  Elec.  Co. 
Cook,  Frank  B. 

Manhattan  Elec.  S^ply  Co. 
Stromberg-Carlson  Telep.  Mfg.  Co. 
Stuart-Howland  Co. 

Western  Electric  Co. 

TELEPHONE  MAGNET  WIRE. 
Switchboard  Equipment  Co. 

TELEPHONE  POLES. 

Pittsburgh  Pole  &  Forge  Co. 

TELEPHONE  SERVICE. 

American  Bell  Telephone  Co. 

New  York  Telephone  Co. 

TESTING  APPARATUS. 

Central  Laboratory  Supply  Co. 
Pearce  Co.,  Frederick. 

TESTING,  ELECTRICAL. 
Electrical  Testing  Laboratories. 

TESTING  LABORATORIES. 
Electrical  Testing  Laboratories. 

THEATER  DI.M.MERS. 
Cutler-Hammer  Mfg.  Co. 

Simplex  Electric  Heating  Co. 

TOOLS,  CONSTRUCTION. 
Cincinnati  Tool  Co. 

Klein  &  Sons,  Mathias. 

TOOL  HOLDERS. 

Cleveland  Twist  Drill  Co. 

TOOLS,  LINEMEN’S. 

Cincinnati  Tool  Co. 

Klein  &  Sons,  Mathias. 

TRACTION  SYSTEMS. 

General  Electric  Co. 

TRANSFORMERS. 

.Mlis-Chalmers  Co. 

Campbell  Electric  Co. 

Central  Laboratory  Supply  Co. 
Crocker-Wheeler  Co. 

Fort  W'ayne  Electric  Works. 
General  Electric  Co. 

International  Electric  Meter  Co. 
Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 


TRANSFORMERS,  BELL  RING¬ 
ING. 

Campbell  Electric  Co. 

TRANSFORMERS,  IN¬ 
STRUMENT. 

Hartman  Circuit  Breaker  Co. 
International  Electric  Meter  Co. 

TROLLEY  RETRIEVERS. 

Lord  Electric  Co. 

TROLLEY  WHEELS. 

Doubleday-Hill  Elec.  Co. 

TUBE  CLEANERS. 

Liberty  Mfg.  Co. 

TURBINE,  STEAM. 

Allis-Chalmers  Co. 

Ball  &  Wood  Co. 

De  Laval  Steam  Turbine  Co. 

General  Electric  Co. 

Kerr  Turbine  Co. 

Westinghouse  Machine  Co. 

VACUUM  CLEANER. 

Electric  Renovator  Mfg.  Co. 

Spencer  Turbine  Cleaner  Co. 

VALVES. 

Liberty  Mfg.  Co. 

VALVES,  CYLINDER  RELIEF. 
Jenkins  Bros. 

Lunkenheimer  Co. 

VIBRATORS. 

American  Vibrator  Co. 

Shelton  Electric  Co. 

WATERPROOFING. 

Standard  Asphalt  &  Rubber  Co. 

WATER  PURIFYING  SYSTEM. 
Harrison  Safety  Boiler  Works. 

WATER  WHEELS  AND  TUR¬ 
BINES. 

Allis-Chalmers  Co. 

Dayton  Globe  Iron  Works. 

Lenel  &  Co.,  James. 

Pelton  Water  Wheel  Co. 
Risdon-Alcott  Turbine  Co. 

Smith  Co.,  S.  Morgan. 

W.ATER  WHEEL  GOVERNORS. 
Holyoke  Machine  Co. 

Woodward  Governor  Co. 

WELDED  FLANGES. 

Ball  &  Wood  Co. 

WINDING  MACHINERY. 

American  Ins.  Mach’y  Co. 

New  England  Butt  (To. 

WIRES,  RESISTANCE. 

Prosser  &  Son,  Thos. 

WIRE  ROPE  MACHINERY. 
.\merican  Ins.  Mach’y  Co. 

I 

j  WIRES  AND  CABLES, 
j  American  Electrical  Works. 

I  Atlantic  Insulated  Wire  &  Cable  Co. 
Bay  State  Ins.  Wire  &  Cable  Co. 
Belden  Mfg.  Co. 

Bishop  Gutta  Percha  Co. 

Bridgeport  Brass  Co. 

I  Brixey,  W.  R. 

Chicago  Ins.  Wire  Mfg.  Co. 

I  Detroit  Ins.  Wire  Co. 

I  Driver-Harris  Wire  Co. 

Duplex  Metals  Co. 

Electric  Cable  Co. 

Habirshaw  Wire  Clo. 

Indiana  Rubber  &  Ins.  Wire  Co. 
Lowell  Ins.  Wire  Co. 

I  Massachusetts  Electric  Mfg.  Co. 

!  Moore,  A.  F. 

'  National  Conduit  &  Cable  Co. 

{  National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

•  Okonite  Co.,  The. 

Phillips  Insulated  Wire  Co. 
Phosphor  Bronze  Smelting  Co. 
Roebling’s  Sons,  J.  A. 

Safetv  Insulated  Wire  &  Cable  Ct 
Simplex  Electrical  Co. 

Standard  Underground  Cable  Co. 
Stromberg-Carlson  Telep.  Mfg.  Co. 
W’aterbury  &  Co. 

X-RAY  APPARATUS. 

Campbell  Electric  Co. 
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^RNOLD  CO..  THE 

Engineers,  Constructors 

Electrical — Civil — Mechanical. 

181  La  Salle  Street  Chicago 

0.  E.  McMeans  Chas.  a.  Tripp 

Am.  Soc.  M.  E.  Amer.  Inst.  E.  E. 

lUCMEANS  &  TRIPP 

ENGINEERS. 

Electric  Light  and  Power  Plants.  Steam 
Heating.  Factory  Buildings  and  Complete 
Equipment.  Examinations.  Reports.  Expert 
Testimony. 

607  State  Life  Bldg.,  Indianapolis. 

QMITH.  KERRY  &  CHACE 

Consulting  and  Constructing 
Engineers 

Hydraulic,  Electric,  Railway,  Municipal. 

Toronto  CANADA  Winnipeg 

W.  U.  Code  used;  Cable  Address  “Smithco.” 

CECIL  B.  SMITH  J.  G.  G.  KERRY  W.  G.  CHACE 

DARSTOW  &  CO..  W.  S. 

(Incorporated) 

Engineers 

50  Pine  Street  \ew  York 

Failing  Building  Portland,  Ore. 

Samuel  G.  McMeen.  Kempster  B.  Miller. 

^cmeEN  &  MILLER 

Telephone  Engineers 

Estimates,  Appraisals,  Reports,  Plants 

C  onstructed. 

1454-6  Monadnock  Block  Chicago 

gTORER,  SIMON  B. 

Consulting  Electrical  Engineer, 
Power  Contracts  and 

Rate  Making 

Railway&PowerTransmission  Systems 

University  Block,  Syracuse,  N.  Y. 

gATES,  PUTNAM  A. 

Consulting  Electrical  Engineer 

42  Broadway  New  York 

MERSHON.  RALPH  D. 

Consulting  Electrical  and  Me¬ 
chanical  Engineer 

Estimates,  Reports.  Plans.  Specifications  and 
Supervision  of  Electric  LiRhtinR.  Railway  and  Power 
Plants.  Long  Distance  Power  Transmission. 

New  York  60  Wall  Street 

Montreal  Street  Railway  Chambers 

Percy  IL  Thomas  N.  J.  Xea'.! 

"THOMAS  &  NEALL 

Electrical  Engineers 

Design,  Supervision,  Advice,  High  Tension 
Transmission,  Special  Investigation, 
Lightning  Protection. 

New  York:  2  Rector  St.  Boston  :  1 2  Pearl  St. 

gAUM  &  CO.,  F.  G. 

Engineers  and  Constructors 
Complete  Hydro-Electric  Power  Development 
Electric  Power  Transmission  Systems 
1406-8  Chronicle  Bldg.,  San  Francisco,  Cal. 
Arcade  Annex,  Seattle,  Wash. 

pEPPER,  JR..  DAVID 

Engineer  and  General  Contractor. 

Electric  Roads,  Water  Power  Plants,  General 
Contracts,  Reports  and  Estimates. 

1233  Land  Title  &  Trust  Bldg., 

Philadelphia 

^AGNER,  HERBERT  A. 

Engineer 

Railway,  Lighting  &  Power  Plants 
60  Wall  Street  New  York  City 

RYLLESBY  &  CO.,  H.  M. 

(Incorporated) 

Engineers 

Design,  Construct  and  Operate  Railways 
Light,  Power  and  Hydraulic  Plants. 
Examinations  and  Reports. 

American  Trust  Bldg.  Chicago,  Ill. 

R.  H.  Pierce.  S.  G.  Neiler. 

H.  A.  Robinson. 

PIERCE,  RICHARDSON 
^  &  NEILER 

Consulting  and  Designing  Engineers 
Manhattan  Building  Chicago 

110  State  Street  Boston 

’Phone  Grand  1100 

\Y/ESTERN  ENGINEERING 
^  &  CONSTRUCTION  CO. 

Consulting  Engineers  and  Contractors. 
Electric  Railway,  Lighting, 

Heating  and  Power  Plants. 

506  Merrill  Building,  Milwaukee,  Wis. 

CRAVATH,  JAMES  R. 

Consulting  Illuminating 
Engineer 

Telephone,  Harrison  1672 

590  Old  Colony  Building  Chicago 

p^EED,  WARREN  B. 

Consulting  Engineer 
Electrical — Mechanical — Civil 

1013  Hibernia  Bank  _BIdg.. 

New  Orleans,  U.  S.  A. 

■VJ/HITE  &  CO.,  J.  G..  Inc. 

Engineers,  Contractors 

London  Correspondents,  J.  G.  White  &  Co., 
Ltd.,  9  Cloak  Lane,  Cannon  St. 
Canadian  Correspondents,  Canadian  White 
Co.,  Ltd.,  Montreal. 

Principal  Philippine  Office,  Manila,  P.  I. 
41-43  Wall  St.,  43-49  Exchange  PI.  New  York,  N  Y 

' 

QEORGE,  JAMES  Z. 

Advisory  Engineer 

Schofield  Building 

Cleveland 

Electric  Railway,  Lighting  and  Power  Systems 

p^EED,  W.  EDGAR 

Consulting  Electrical  Engineer 

Estimates.  Reports.  Plans,  Specifications  and 
Supervision  of  Lighting.  Railway.  Industrial  and 
Power  Installations  Power  Transmission.  Etc. 

Machesney  Building,  PITTSBURGH,  PA. 

'^OHLAUER,  ALFRED  A. 

Consulting  Electrical  Engineer 
Light  and  Heat 

500  Fifth  Avenue  New  York 

Telephone:  2033  Bryant 

UUMPHREY,  C.  W. 

*  ConsuUinfj  and  DesigninR  Engineer 
Examinations,  Estimates,  Reports,  Plans.  Speci¬ 
fications)  Supervision  and  Management  of  Electric 
Lighting,  Power  and  Railway  Plants. 

High  Tension  Power  Transmission,  Hydro-Electric 
Developments,  and  Electrification  of  Industrial 
Plants. 

The  Rookery.  Tcl.  Harrison  2171  Chicago 


Dugald  C.  Jackson,  C.E. 

\Vm.  R.  Jackson,  M,E. 

TACKSON,  D.  C.  &  WM.  B. 

J  Engineers,  Exj)erts 

Members  American  Institute  of  Electrical  Engi¬ 
neers,  American  Society  of  Mechanical  Engineers, 
American  Society  of  Civil  Engineers. 

Chicago  Boston 


5ANDERSON  &  PORTER 

Engineers  and  Contractors 

Reports,  Designs,  Construction,  Management 
Hydro-Elect)  ic  Developments. 
Railway,  Light  and  Power  Proiierties. 

New  York  San  Francisco 


Frederick  Sargent.  .X.  D.  Lundy. 

gARGENT  &  LUNDY 

Engineers 

Jackson  and -Michigan  Blvds. 

Chicago,  Ill. 


youR  card  in  this  space 
will  reach  the  men 
you  are  trying  to  do  busi¬ 
ness  with — a  larger  number 
of  them  than  through  any 
other  publication. 


SELLING  BY 
ADVERTISING 


is  the  economical  method.  It  paves  the 
way  for  the  personal  interview.  It  saves 
wasted  efforts  and  much  travelling. 
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The  Theory,  Design  and  Construction  of 

INDUCTION  COILS 

By  H.  ARMAGNAT 

Translatea  by  OTIS  ALl^RN  KE.NYON 

This  is  the  only  English  translation  of  the  well-known  French  work  on  the  subject 
of  induction  coils.  The  induction  coil  is  here  treated  as  a  commercial  instrument.  All 
points  of  importance — the  history,  the  theory,  the  construction  and  the  operation  of 
induction  coils — have  been  covered  thoroughly,  a  considerable  portion  being  devoted  to 
the  construction  and  operation  of  interrupters.  A  chapter  of  twenty- five  pages  is  devoted 
to  the  various  uses  of  the  induction  coil.  A  Bibliography,  containing  titles  of  all  works 
of  importance  and  originality  on  the  subject,  has  been  added  by  the  translator. 

CONTENTS 

CHAPTER  I. — Introduction.  II. — History.  III. — Theory.  Mechanical  Interrupters.  Experimental  Demon¬ 
strations.  The  Rupture  or  Break  Spark.  IV. — Theory.  Electrolytic  Interrupters.  V. — The  Secondary  Current. 
Striking  or  Disruptive  Voltages.  VI. — Power  and  Efficiency.  Measurement  of  Constants.  Coil  Testing.  Accidents 
and  Faults  in  Coils.  VII. — Construction  of  Induction  Coils.  The  Primary,  the  Secondary.  Dielectrics.  Condensers. 
Dimensions  and  Proportions.  Types  of  Induction  Coils.  VIII. — Interrupters.  Solid-contact  Interrupters.  Mercury 
Interrupters.  Diverse  Interrupters.  Electrolytic  Interrupters.  Interrupters  for  Alternating  Current.  IX. — Special 
Apparatus.  Tesla  Transformers.  Resonators.  Diverse  Systems.  X. — Uses  of  Induction  Coil.  Installation  and 
Regulation  of  Induction  Coils.  Charging  Large  Capacities.  Radiography  and  Radioscopy.  Gas-engine  Ignition. 
Miscellaneous  Applications.  XI. — Bibliography. 
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POSITIONS  WANTED 


The  rate  for  "Position  IVanted"  advertise¬ 
ments  of  forty  words  or  less  is  one  dollar  an 
insertion;  additional  words  two  cents  each, 
payable  in  advance.  Remittances  and  copy 
should  reach  this  office  not  later  than  Monday, 
12  o’clock  noon,  for  the  next  succeeding  issue. 

Replies  may  be  sent  tn  care  of  Electrical 
World,  239  West  Thirty-ninth  Street,  New 
York,  or  590  Old  Colony  Building,  Chicago,  as 
advertisers  may  desire. 

POSITION  WANTED. — Manager  or  superin¬ 
tendent,  now  holding  position  with  light 
and  power  company;  18  years’  experience;  the 
best  of  references;  will  Se  pleased  to  arrange 
a  personal  interview.  Address  No.  4479,  care 
of  E.ectrical  World,  New  York. 

\T/ANTED. — By  electrical  and  mechanical  en- 
”  gineer,  age  37,  position  of  responsibility, 
requiring  good  executive  and  engineering 
business  ability;  best  of  references.  Address 
No.  4502.  care  of  Electrical  World,  New  York. 

POSITION  WANTED  by  t«hnically  trained 
man,  preferably  as  executive,  in  a  business 
where  energy,  tact,  resourcefulness  and  expe¬ 
rience  will  be  valued;  experience  covers  steam, 
gas  and  electrical  construction,  salesmanship  of 
steam  and  electrical  power  apparatus  and  1 1 
years  in  managerial  work  of  large  corporation 
and  in  conduct  of  own  business;  will  consider 
position  as  district,  sales  or  general  manager; 
38  years  old,  married,  with  family:  East  pre- 
fered.  Addess  No.  4510,  care  of  Electrical 
World,  New  York. 


POSITION  WANTED. — Superintendent  of 
*  electric  plants,  recently  married,  wishes  to 
settle  down  as  superintendent  of  system;  coun¬ 
try  town  of  15,000  or  more;  13  years’  experi¬ 
ence  building  and  superintending  electric  sys¬ 
tems,  home  and  tropics;  percentage  of  gross 
income  as  part  sala^  if  desired.  Address  No. 
4508,  care  of  Electrical  World,  New  York. 


Y^ANTED. — Position  as  chief  engineer  in  elec- 
”  trie  lighting  and  power  plant  up  to  5000 
hp,  or  superintendent  of  smaller  plant;  can  re¬ 
fer  to  the  best  men  in  the  steam  and  mechanical 
en^necring  field ;_  36  years  old,  married;  don’t 
drink;  steam  turbine  experience:  a  money  saver 
and  can  prove  it.  WM.  WESTERFIELD, 
Keokuk,  la. 

VI/ ANTED. — Position  of  responsibility;  compe- 
”  tent  to  act  as  manager  or  superintendent 
of  central  station  or  electrical  construction; 
Ipng  experience  in  construction,  station  opera¬ 
tion,  business  getting,  management  of  men; 
correspondence  solicited;  references  if  desired. 
Address  No.  4491,  care  of  Electrical  World, 
New  York. 

POSITION  WANTED  by  young  man,  age  23, 

*  unmarried,  as  chief  electrician  in  small 
town  or  assistant  in  larger;  experienced,  re¬ 
liable  and  not  afraid  of  work;  references  fur¬ 
nished;  location  immaterial;  salary,  $85  per 
month.  Address  Box  15,  Nezperce,  Idaho. 

POSITION  WANTED  by  former  professor  of 

*  electrical  engineering  (Stevens,  ’00),  either 
of  a  similar  nature  or  with  a  mechanical  or 
electrical  engineer;  best  of  references.  Address 
No.  4519,  care  Electrical  World,  New  York. 


POSITION  WANTED.— Technical  graduate 
^  in  electrical  engineering,  with  three  sum¬ 
mers’  practical  experience,  desires  an  oppor¬ 
tunity  to  prove  his  value  with  manufacturing  or 
operating  company;  willing  to_  begin  at  a  low 
salary,  with  a  view  to  establishing  a  future. 
Address  No.  4518,  care  of  Electrical  World, 
New  York. 


POSITION  WANTED.— Young  man,  23  years 
*  of  age,  college  education,  theoretical  knowl¬ 
edge  of  electrical  engineering,  desires  position 
in  experimental  _  laboratory  or  with  electrical 
concern;  also  is  in  a  position  to  furnish  capital 
to  develop  or  promote  inventions.  Address  No 
4499,  care  of  Electrical  World,  New  York. 


POSITION  WANTED. — Designing  engineer, 
*  A.,  C.  and  _D.  C.  machines;  three  years  in 

charge  of  designing  work  for  medium-sized 
European  company;  at  present  with  large 
Amberican  concern  on  A.  C.  work;  six  years’ 
experience:  age  27.  Address  No.  4524,  care  of 
Electrical  World,  New  York. 


ULECTRICAL  ENGINEER,  with  good  busi- 
^  ness  and  executive  ability;  16  years’  expe¬ 
rience;  building  and  factory  lighting  and 
power  installations;  isolated  plant,  substation 
and  switchboard  construction;  overhead  and 
underground  high  and  low-tension  work,  con¬ 
struction,  etc.;  successful  in  laying  out,  direct¬ 
ing,  labor  handling^  and  operating;  superin¬ 
tendent  of  construction  for  large  combination 
project;  best  references.  Address  No.  4523, 
care  of  Electrical  World,  New  York. 

(Continued  on  page  77.) 


Bargains  for  SALE 

eO>Cyol«  Altamators 

KW.  Speed. 

2  30  Westing  house, 

single  phase,  type  S.  900 

2  45  Westinghouse,  3- 

phase,  type  S . 900 

I  60  Westing  house, 

single  phase . 900 

I  75  Westing  house, 

single  phase .  720 

1  75  Ft.  Wayne  Wood, 

type  W.  A.  L.,  sin¬ 
gle  phase .  600 

3  90  Gen.  Elec.,  type  A. 

S.,  comp.,  single 
phase  .  900 

2  too  Gen.  Elec.,  3  phase, 

type  A.  T .  900 

i  120  Gen.  Elec.,  type  A. 

S.,  single  phase....  900 

1  120  Westinghouse,  3 

phase,  220  volts. . .  720 

1  120  Westinghouse,  3 

phase,  1100  or  2200 
volts  .  7*0 

1  150  Gen.  Elec.,  type 

A.  M.,  monocyclic 
single  phase . _. .  600 

2  150  Stanley  3  phase,  in¬ 

ductor  type,  2400 

volts  .  600 

I  1 50  Gen.  Elec.,  2 

phase  .  600 

3  180  Gen.  Elec.,  type  A. 

S.,  single  phase....  600 

1  350  Bullock,  3-phase,  240 

volts  .  450 

2S-CyoU  Altomators 

KW.  Speed. 

2  275  Westinghouse,  3 

phase,  revolving 
field,  6600  volts,  3 
bearing  .  375 

1  250  Westinghouse,  Ro¬ 

tary  converter,  550- 
600  volts,  direct 
and  3  phase,  25 
cvcle,  alternating..  500 

2  400  Westinghouse,  3 

phase,  revolving 
field,  440  volt .  360 

1  26*1  33  Cyel*  Altomator* 

KW.  ^  Speed. 

I  50  Ft.  Wayne,  Wood, 

tvpe  W.  A . 1400 

i  50  Et.  Wayne,  Wood, 

tvpe  W.  .\.  L . 1400 

i  60  Gen.  Elec.,  type  A. 

S.,  60,  comp . 1500 

I  60  Westinghouse  ....1650 

1  65  National.  comp., 

toothed  armature . .  1 500 

2  75  Ft.  Wayne,  Wood.  1050 

3  90  Gen.  Elec.,  type  A. 

S . 1  250 


^1  ELECTRIcco- 

leth  Mid  Lincoln  Sts.,  CHICAGO.  ILL 

I^We  have  an  enormous  stock,  accumulated  during  the 
recent  depression.  Send  for  our  Monthly  Bargain  sheet 
showing  complete  list  with  net  prices.  All  machines  listed 

are  actually  in  stock.  1 


^W.  Speed. 

100  Ft.  Wayne,  Wood, 

^pe  W.  A.  L . 1050 

[20  Gen.  Elec.,  type  A. 

120  . 1070 

120  Gen.  Elec.,  type  A. 

S . 1070 

150  Stanley,  2  phase...  800 
150  Stanley,  2  phase, 

vertical  split . 1000 

150  Ft  Wayne,  type  W. 

A.,  single  phase,  3- 

bearing  .  700 

100  Ft.  Wayne,  type  W. 

A.  L.,  single  phase, 

3-bearing  .  700 

300  Stanley,  single 
phase,  inductor 
type,  1200  or  2400 
volts,  3-bearing,  pul¬ 
ley  46"x4o" .  400 

Are  Machlnec 

KW.  Speed. 

50  It.,  9-6  amp.  _T.  H., 

M.  D.,  2  oil  cup, 

ring  armature . 820 

100  It.,  9-6  amp..  Ft. 
Wayne,  Wood,  No. 

9A,  self-oiler .  800 

150  Brush,  No.  13 A,  9.6 

amp .  500 

150  Light,  9-6  amp.. 
Brush  with  oil  regu¬ 
lators  four  circuits. 

250-Volt  Conoratoro 
KW.  Speed. 

6  Edison  . 1800 

8J4  Siemens  &  Halske.1300 

10  Siemens  &  Halske, 

M.  P . 1100 


1  isyi 

1  1254 

2  13 


*  ^ 
3  1754 

1  18 


Speed. 

Thresher  .  900 

C.  &  C.  M.  P . 1200 

Gen.  Elec.,  M.  P..1300 
Gen.  Elec.,  M.  P..  725 
Crocker  -  Wheeler, 

M.  P . 900 

Gen.  Elec.,  M.  P.  900 
Fairbanks  -  Morse.  1150 
Siemens  &  Halske, 

M.  P . 1050 

Westinghouse,  M.P.1050 
Gen.  Elec.,  M.  P..1200 
Crocker  -  Wheeler, 

M.  P .  900 

Siemens  tc  Halske.  1100 
T-H,  type  D20....1400 

Northern  M.  P _ 750 

Western  Elec.,  M.P.  650 
Tantz  &  Leist,  M.P.  825 

Kester,  M.  P .  525 

Northern,  M.  P...  950 
Western  Elec.,  M.P.  500 
Thomson-Houston  .1125 
Milwaukee,  M.  P..1000 
Siemens  &  Halske, 

6  pole .  800 

Westinghouse,  M.P.  800 
Milwaukee,  6  pole.  550 
Thresher,  6  pole...  525 
Westinghouse,  M.P.  750 
Ft.  Wayne,  6  pole.  750 

Card,  M.  P .  575 

Thompson-Ryan,  10 
pole  comp.,  direct- 
connected  to  I4''x 
14"  self-oiling.  All- 

free  engine .  275 

Ft.  Wayne,  Wood, 

6  pole .  700 


We  own  the  only  plant  in  America  especially  built 
for  overhauling,  handling  and  repairing  all  kinds  of  elec¬ 
trical  and  steam  machinery',  and  have  unequaled  facilities 
for  doing  the  best  work.  Repair  work  entrusted  to  us 
will  received  prompt  attention  and  our  charges  are  always 
reasonable 


6OO-V0M  Generator* 

KW.  Speed. 

1  25  Triumph,  M.  P...,  950 

1  30  Gen.  Elec.,  M.  P..  975 

3  30  Westinghouse,  M.P.  900 

1  30  Westinghouse,  M.P.iooo 

1  33  Westingsouse,  M.P.  625 

1  55  Gen.  Elec.,  M.  P..  950 

2  100  Gen.  Elec.,  M.  P.,  650 

1  100  Ft.  Wayne,  Wood.  575 

1  100  Westinghouse,  M.  P.  650 

1  120  Westinghouse,  M.  P.  625 

2  150  West’gnouse,  6  pole  550 

1  250  Northern,  6  pole, 

pulley  4o"x27"....  450 

2  500  Westinghouse,  M.  P. 

3  bearing,  pulley 

6o"x56''  .  350 

1  500  Westinghouse,  6 

pole,,  comp.,  3  bear¬ 
ing,  pulley  6o"x64"  320 

I  500  Crocker-Wheeler,  16 

pole,  comp.,  direct 
connected  to  26''x 
48"  Murray-Corliss 
engine  .  too 

Steam  Engine*  .Speed. 
>  35-45  H.  P.  Ideal,  8"xio'’ 
self-oiling  auto,  center 
crank,  with  sub-base, 

wheels  42"x9'' .  350 

1  56-70  H.  P.  Dick  &  Church 
io"x"i2  automatic 
center-crank  wheels,  48" 

xioj4"  .  300 

1  72-86  H.  P.  Chuse,  i2"x 
12"  automatic  center- 
crank  wheels  6o"xii'', 
self-oiling,  with  sub¬ 
base  .  300 

1  80-100  H.  P.  Ideal,  i2"x 
12"  self-oiling  automatic 
center  crank,  wheels 
47"xi2"  and  66"xioJ4'' 

with  sub-base .  300 

1  97-I2I  H.  P.  Erie-Ball 
center-crank  automatic, 
I3"xi2",  wheels  56"xi3"  300 
1  90-125  H.  P.  Harrisburg, 

4  valve,  i3"xi2"  side 
crank,  automatic  hori¬ 
zontal,  very  fine .  260 

1  100-150  H.  P.  Barnes,  16" 

XI 2",  automatic,  with 
two  59"  wheels .  275 

3  150-165  H.  P.  Ideal  tan¬ 

dem  comp.,  i2"x2o''xi4'' 
center-crank,,  self-oiling 
wheels  7a"xi6",  witn 

sub-base .  250 

1  180-200  H.  P.  McIntosh  & 
Seymour,  I3"xi9"xis'' 
tandem,  compound,  rail¬ 
way  type,  automatic  cen¬ 
ter  crank,  wheels  74''x 
14^"  and  76"xi5'',  with 

sub-base  .  230 

I  200-330  H.  P.  Westing¬ 
house  comp. 'i6''x27"xi6" 
flywheel  84'’x28"  with 
steam  separators  . 250 


cI>MM  ONWBAI.TH  EDISON  CD 

REPAIR  SHOPS  ^ 

■j.  ■  *■  ''a  \  ■■  vj  - 

76  MARKET  ST.,  CHICA60.-%TEUPHOne  main  iebo.  ^ 

FIRST-CLASS  EQUIPHEHT  THROUGHOUT 


DYNAMOS.  ARMATURCSi  MOTORS,  ARC  LAMPS, 
INSTRUMENTS/  HIGH  GRADE  MACHINE 
WORK  OF  ALL  KINDS 

^  '  OORRC8P>ONOKI40i!:  aOI-IOTKO. 


SPARKING 


reduces  the  working  capacity  ot  a  motor  or  dynamo,  wears  out  the 
commutator,  wastes  power  and  may  cause  a  Are.  Alt  of  this 
may  be  avoided  if  you  use 


The  only  article  that  will  prevent  sparking.  Will  keep  the 
commutator  in  good  condition  and  prevent  cutting. 
Absolutely  will  not  gum  the  brushes. 

It  wUI  put  that  high  gloss  on  the  commutator  you  have  so  long  sought  after 


Send  for  Stick 


50c.  PER  STICK 


$5.00  PER  DOZEN 


Supply  Houses  or  K.  MCLENNAN  I  CO. 

Room  411.  130  Dearborn  St.,  CHICAGO 


Sole 

Manufacturers 


FOR  SAL.F 

600  ft.  new  1,000,000  c.m.  cable,  ash  tape 

V. C.  4/32  T.  B.  and  1,000  ft.  of  2/0  cable. 

W.  C.  5/32  T.  B.  S.  O.— W. 

Gore  Engineering  &  Contracting  Co.,  206  Broadway,  New  York  City 


Electrical  World— 


Read  Wherever 
Wires  Ran. 


BE  INDEPENDENT 

Own  mA  Klmctric  L,ldHtiisd  Flmat 

We  have  a  number  of  attractive  opportuaitias  te 
offer  in  different  sections  of  the  country.  If  you  have 
$3,000  or  more,  write  us. 

THE  CAS  A  ELECTRIC  DEVELOPMENT  OO. 

1328  Chestnut  St.,  Phlladalphia,  Pa.  82  Beaver  St.,  New  York  City 


We  Build  Special  Machinery 

Dies,  Tools,  Etc. 

We  take  contracts  for  metal  specialties  of  all  kinds,  and 
do  model  work. 

National  Stamping  and  Electric  Works 

153-1S9  S.  Jefferson  Street.  Chicago 


ELECTRICAL 

“WANTS” 

Advertised  in  the  Electrical  World 

What  you  %uant  someone  else  has  to  otfer 

are  insured  world-wide  publicity. 

you.  We  help  you  get  together. 

HELP  WANTED 

(Continued  from  page  76.) 

The  rate  for  "Help  Wanted"  advertisements 
of  forty  words  or  less  is  one  dollar  and  fifty 
cents  an  insertion;  additional  words  three 
cents  each,  payable  in  advance.  Remittances 
and  copy  should  reach  this  office  not  later  than 
Monday.  12  o’clock  noon,  for  the  next  succeed¬ 
ing  issue. 

Replies  may  be  sent  in  care  of  Electrical 
World,  239  West  Thirty-ninth  Street,  New 
York,  or  590  Old  Colony  Building,  Chicago,  as 
advertisers  may  desire. 

W. ANTED. — Manufacturers’  agents  and  sales¬ 
men  on  commission  by  manufacturers  of  a 
high-grade  incandescent  electric  lamp.  .Address 
No.  3320,  care  of  Electrical  World,  New  York. 

Technical  opportunities.— if  you 

are  competent  to  fill  a  technical  position, 
paying  from  $900  to  $5,000,  there  are  many 
opportunities  on  our  list  which  you  ought  to 
consider;  25,000  American  employers  rely  on 
us  to  supply  them  with  men;  among  the  1000 
technical  positions  now  open  there  should  be 
something  suited  to  your  experience.  Write 
to-day  for  free  information  and  copy  of  Oppor¬ 
tunities.  Offices  in  twelve  cities.  II.APOOODS, 
305  Broadway,  New  York. 


sential,  but  must  have  good  mechanical  iudg- 
nient;  salary  to  start,  $112  per  month.  Apply 
to  NATIONAL  ELECTRIC  SIGNALING 
COMPANY,  Brant  Rock,  Massachusetts. 


VUANTED. — An  instructor  in  the  department 
of  el^trical  engineering  in  a  western 
Pennsylvania  institution;  candidate  must  be  a 
graduate  of  an  engineering  school  of  recog^nized 
standing  and  have  had  practical  experience; 
salary,  $1,200.  Address  No.  4501,  care  of 
Electrical  World,  New  York. 

I  AMP  MEN  WANTED. — Men  who  have  suc- 
*-*  cessfully  sold  Nernst  arc  or  incandescent 
larnps  wanted  for  a  new  electric  lighting  propo¬ 
sition;  to  got  interview,  please  give  particulars. 
Address  No.  4496,  care  of  Electrical  World, 
New  York. 

I_I  ELP  WANTED. — A  young  American  elec- 
*  *  trical  engineer  is  wanted  to  take  charge  of 
a  light  and  power  plant  in  East  Africa;  appli¬ 
cants  must  have  had  practical  experience  in 
operating  and  conducting  the  business  of  such 
plants.  Address  in  full  with  particulars  as  to 
age.  experience,  salary  expected  and  references, 
ZELCO,  No.  4516,  care  of  Electrical  World, 
New  York. 

VU .ANTED. — .A  first-class  armature  winder  who 
™  is  also  qualified  to  do  general  shop  repair¬ 
ing  of  motors,  dynamos,  etc.,  and  is  familiar 
with  electric  elevator  repair  work.  Address 
BRAID  ELECTRIC  COMPANY,  Nashville, 
Tenn. 

MISCELLANEOUS 

A  N  ENGLISH  FIRM  of  electrical  engineers 
^  of  repute,  with  good  and  extensive  connec¬ 
tion  in  the  United  Kingdom,  are  prepared  to 
represent  a  first-class  manufacutrer  of  electrical 
goods.  Reply  to  THE  BRITISH  GENERAL 
Electrical  CO.,  17  Hatton  Garden,  Lon¬ 
don,  E.  C.,  England. 


CDR  SALE. — Combination  gas  and  electric 
*  light  plant  in  Huntsville,  Mo.,  a  town  of 
3000  mh.'ibitants;  gas  coal  in  immediate  vicin¬ 
ity;  chemical  analysis  shows  5J4  cu.  ft.  to 


pound  of  coal"  electric  light  plant  new  and  in 
first-class  condition;  machinery  of  the  latest 
type  and  pattern ;  cement  block  building;  14- 
year  franchise,  with  city  contract  for  same 
term;  splendid  opportunity  to  buy  this  electric 
and  gas  business  tor  half  its  value.  Communi¬ 
cate  with  JOHN  N.  H.AMILTON,  trustee  in 
bankruptcy,  Huntsville,  Mo.,  or  VV.  15. 
HOMER,  attorney,  Rialto  Building,  St.  Louis, 
Mo. 

■THE  MANAGER  of  a  small  high-tension 
*  light  and  power  plant  in  Oklahoma  will  re¬ 
sign  his  position  to  a  good,  competent  man  who 
will  agree  to  give  him  an  order  on  the  company 
for  the  first  $50  earned;  salary.  $70;  going  to 
college  and  need  the  money.  Address  No.  4521, 
care  of  Electrical  World,  590  Old  Colony  Bldg., 
Chicago. 


VUANTED. — Industry  to  occupy  factory  build- 
”  ing  containing  10,000  ft.  floor  space  in 
heart  of  Ontario’s  manufacturing  district;  ex¬ 
cellent  shipping  facilities;  cheap  power;  nominal 
terms  to  suitable  parties;  snap  for  Canadian 
branch.  For  further  information  address,  with 
particulars,  J.  G’.  HALD.WE,  .Ayr,  Ont. 
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Alternating  and  Direct  Current  Generators  and  Motors. 
Electrical  Apparatus  of  All  Kinds. 

WEST  STREET  BLDG.,  90  WEST  STREET, 


NEW  YORK 


POWER  HOUSE 


TUBULAR  BOILERS  H  P.  of 

each  unit. 

Two  72"x2o' . ' . 175 

One  72"xi8',  70  4"  tubes,  135  lbs.  pressure,  NEW . 150 

One  72"xi6'  120  3"  tubes . 125 

Two  72"xi5',  120  3"  tubes . 115 

Three  66"xi7',  98  3"  tubes . 105 

Three  66"xi6',  100  3"  tubes . 100 

Four  66"xi6',  52  4"  tubes,  125  lbs.  pressure,  NEW . :oo 

WATER  TUBE  BOILERS  H  P. 

500  H.P.  Seabury  marine . 500 

One  300  H.P.  vert.,  144  4"x2o'  tubes . 300 

Three  200  H.P.  Geary,  122  4"  tubes . 200 

One  150  H.P.  vertical,  84  4"  tubes . 150 

One  160  H.P.  hor.,  98  4"xi6'  tubes . 160 

One  160  H.P.  hor.,  46  4"  and  39  tubes . 150 

One  150  H.P.  B.  &  W.,  84  4"xi6'  tubes . ...150 

One  no  H.P.  Heine,  53  3'/i"  tubes,  16'  long . no 

Two  50  H.P.  Heine  horizontal,  33  3'A"xi2'  tubes .  50 

CORLISS  ENGINES  H  P. 

38"x72"  R.  H.,  modern  heavy  duty,  Corliss,  practically  NEW...  1400 

38"x72"  L.  H.,  modern  heavy  duty,  Corliss,  practically  NEW...  1400 

3o"x72"  R.  li.,  girder  frame,  Corliss . 850 

3o"x6o"  R.  H.,  Rankin  &  Fritsch.._ . 700 

28"x6o"  L.  H.,  girder  frame,  Harris . 650 

23"x6o"  L.  H.,  girder  frame,  Corliss . 350 

22"x48"  L.  H.,  girder  frame,  Corliss . 3^5 

2o"x48"  R.  H.,  girder  frame . 300 

2o"x42"  L.  H.,  girder  frame,  Wetherill . 270 

i8"x48"  L.  H.,  girder  frame,  Corliss . 250 

i8"x48"  E.  H.,  girder  frame,  Wheelock . .' . 225 

i8"x42"  R.  H.,  girder  frame,  Allis . 225 

i8"x3o"  R.  H.,  girder  frame  Corliss . 175 

i6"x36"  R.  H.,  Webster,  Camp  &  Lane . 160 

14"x48"  R.  H.,  girder  frame,  Harris . 150 

14"x36"  L.  H.,  girder  frame,  Manitowoc . 125 

i4"x3o"  R.  H.,  heavy  duty  Ohio._ . 120 

i4"x3o"  L.  H.,  girder  frame,  Whitehall . 120 


EQUIPMENT 

AUTOMATIC  ENGINES 

(Horizontal— Other  than  Corilas)  H.P. 

28"x56"  L.  II.,  Buckeye,  style  A . 738 

2j"x3(>"  L.  li.,  girder  fiame.  Buckeye,  Style  A . 290 

i8;4"xi8"  Armington  &  Sims  center  crank  on  sub-base . 300 

Two  i8;4"xi8"  Mclnto.sh  &  Seymour  on  sub-base . 300 

iS"x48"  L.  H.,  girder  frame,  Wheelock . 225 

i8"x36"  L.  H.,  Buckeye,  Style  A . 200 

i8"xi8"  C.  C.,  Armington  &  Sims,  on  sub-base . 295 

i6"xi6"  Green,  center  crank,  high  speed . 175 

Two  i6"x:6"  Ball  center  crank . 175 

Five  I5'/2"xi5"  Armington  &  Sims,  center  crank  on  sub-base . 196 

tS"x36"  Putnam,  four  valve . 150 

i5"x2o"  L.  H.,  Russell,  four  valve . 200 

I5"xi5"  Taylor-Beck  . 160 

i4"x2o"  R.  H.,  Porter,  on  sub-base . 125 

i4"xi5"  R.  H.,  Taylor-Beck,  sub-base . 125 

Two  i35'2"xi5"  R.  H.,  Taylor,  self-contained . 135 

I3"xi2"  center  crank.  New  York  Safety,  on  sub-base . 115 

I2"xi4"  Lloyd  &  Sterrett,  center  crank . 100 

COMPOUND  ENGINES  H  P. 

2o"&4o"x48"  L.  II..  Hamilton  tandem . 500 

Two  2o"&4o"x48"  R.  H.,  Hamilton  tandem . 500 

i6"&28"xi6"  Erie,  cross  comp.,  sub-base . 385 

i6"&27"xi6  Westinghouse  comp . 325 

i6"&27"xi6"  Westinghouse  compound . 325 

19"&38"x48"  L.  IL,  .\1Hs  tandem  comp . 330 

i6"&3o"x48"  cross  comp.,  Hamilton . 260 

i5"&23"xi7"  tandem  comp.,  McIntosh  &  Seymour . 250 

I3"&2oJ4"xi 5"  Armington  &  Sims  cross  comp . 250 

i3"&23"xi7"  McIntosh  &  Seymour  tandem  comp . 200 

I4"&22"xi2"  Ball  &  Wood  cross  comp . 200 

The  above  Boilers  and  Engines  are  in  stock  in  our  warehouses, 
have  been  overhauled  and  are  ready  for  immediate  shipment. 

Send  for  list  of  smaller  sizes  of  boilers  and  engines,  also  for  list 
of  motors,  generators,  etc. 


You  can  obtain  a  copy  of 

Standard  Handbook  for  Electrical  Engineers 


FREE  OF  CHARGE 

by  sending  us  five  new  yearly  subscriptions  for  the  weekly  edition 

of  ELECTRICAL  WORLD. 

We  also  make  special  offers  for  two,  three  and  four  new  sub¬ 
scriptions,  together  with  a  copy  of  the  Standard  Handbook. 

Sample  copies  of  Electrical  World  and  32-page  circular  descriptive  of 
the  Standard  Handbook  will  be  sent  to  any  address  upon  application. 

For  further  particulars  address 

CIRCULATION  DEPARTMENT 

ELECTRICAL  WORLD,  239  West  39th  Street,  New  York,  N.  Y. 


ELECTRICAL  WORLD. 


Frank  MacCovern 


ELECTRICAL  AND  STEAM  MACHINERY 


114-118  LIBERTY  STREET 


NEW  YORK 


LONG  DISTANCE  TELEPHONE— 5577-5578  CORTLANDT 


A.  C.  DIRECT  CONNECTED  UNITS  (3  phase,  60  cycle) 

1 — 30O-K.W.  G.  E.  A.T.B.,  150  R.P.M.,  2300  V.,  with  14&28X30 
horizontal  C.C.  Mclntosh-Seymour  engine. 

I — 250-K.W^  G.  E.,  A.T.B.,  200  R.P.M.,  2300  V.,  with  18&29X18 
T.C.  Ball  &  Wood  engine. 

A.  C.  DIRECT  CONNECTED  UNITS  <2  phase,  60  cycle) 

I — 145-K.W.,  Westinghouse,  60  cycle,  2,200  volts,  18x16  Erie  Bail 
engine. 

1 —  7S-K-W.  Westinghouse,  60  cycle,  2,200  volts,  300  R.P.M.,  12x14 
Erie  Ball  Engine. 

ALTERNATING  CURRENT  DYNAMOS  (Belted.  3  phase) 

1 —  300-K.W.  Westinghouse,  60  cycle,  2,200  volt,  300  R.P.M. 

2 —  200-K.W.  G.  E.,  A.T.B.,  60  cycle,  600  R.P.M. 

2 — I7S-K.W.  Westinghouse,  220  volts,  60  cycle,  900  R.P.M. 

2 —  iso-K.W.  G.  E.,  2,300  volts,  60  cycle,  600  R.P.M.,  A.T.B. 

1 — 100-K.W.  G.  E.,  2,300  volts,  60  cycle,  900  R.P.M.,  3  phase,  A.T.B. 

ALTERNATING  CURRENT  DYNAMOS  (Belted,  2  Phase) 

3 —  400-K.W.  Westinghouse,  3,000  volts,  60  cycle,  450  R.P.M. 

1 — 300-K.W.  Stanley,  2,400  volts,  360  R.P.M. 

I — 200-K.W.  Westinghouse,  60  cycle,  2,200  volts,  600  R.P.M. 

I — 200-K.W.  Stanley,  2,400  volts,  60  cycle,  600  R.P.M. 

1 — 200-K.W.  Westinghouse,  220  volts,  60  cycle,  514  R.P.M. 

I — 180-K.W.  Stanley,  2,400  volts,  60  cycle,  600  R.P.M. 

1 —  100  K.W.  G.  E.,  2.300  volts,  60  cycle,  900  R.P.M. 

2 —  75-K.W.  Westinghouse,  2300  volts,  60  cycle,  720  R.P.M. 

ALTERNATING  CURRENT  DYNAMOS  (Belted,  1  phase,  60  cycle) 

I —  4S-K.W.  Westinghouse,  2,200  volts,  900  R.P.M. 

I —  60-K.W.  Westinghouse,  2,200  volts,  900  R.P.M. 

I —  90-K.W.  Westinghouse,  2,200  volt,  75^0  R.P.M. 

I —  90-K.W.  G.  E.,  2,200  volts,  900  R.P.M. 

I — 120- K.W.  G.  E.,  2,200  volts,  900  R.P.M. 


1 — 150-K.W.  Westinghouse,  2,200  volts.  600  R.P.M. 

I — 180-K.W.  G.  E.,  2,200  volts,  600  R.P.M. 

I — 300-K.W.  Westinghouse,  2,200  volts,  350  R.P.M. 

DIRECT  CURRENT,  DIRECT  CONNECTED  UNITS 

1 — 400-K.W.  Fort  Wayne,  250  volt,  120  R.  P.  M.,  with  i8)4&36x33 
cross  compound  heavy  duty.  Buckeye  engine,  practically  new. 

I — 200-K.W.  3-wire,  Westinghouse,  125-250  volt,  with  16&28X18 
vertical  Ball  engine. 

I —  75-K.W.  250  volt.  G.  E.,  6  pole,  with  14x14  Erie  Ball  enmne. 

1 — loo-K.W.  Westinghouse,  125  volt,  8  pole,  with  13&19X15  T.C. 
McIntosh  engine. 

I — loo-K.W.  Western  Electric,  120  volt,  6  pole,  with  17x14  Straight 
Line  engine. 

DIRECT  CURRENT  BELTED  DYNAMOS  (250  volts) 

1 —  250-K.W.,  250  volt,  G.  E.,  8  pole  type,  425  R.P.M.,  3  Bearings. 

3 — 160-K.W.,  250  volt,  G.  E.,  type  C.  L.  B.,  class  6-160-540  R.P.M., 
compound  wound,  3  bearings.  Practically  new. 

2 —  21S-H.P.,  240  volt,  G.  E.,  type  C.  L.,  6  pole,  3  bearings,  430 

R.P.M.,  each  complete  with  starting  panels.  Practically  new. 

DIRECT  CURRENT  BELTED  DYNAMOS  (125  volta) 

1 —  25-K.W.  Westinghouse,  4  pole,  1,100  R.P.M. 

I —  25-K.W.  Edison  bipolar. 

1 —  30-K.W.  General  Electric,  4  pole,  600  R.P.M. 

1 —  45-K.W.  General  Electric,  4  pole,  975  R.P.M. 

2 —  S5-K.W.  General  Electric,  4  pole,  815  R.P.M. 

I —  75-K.W.  Western  Electric,  6  pole,  575  R.P.M. 

I  —  100-K.W.  General  Electric,  6  pole,  560  R.P.M. 

ALTERNATING  CURRENT  MOTORS 

25  and  60  cycle,  2  and  3  phase — all  sizes  and  all  voltages  up  to 


Send  for  full  list  of  Electrleal  and  Steam  IVfactrlnery 


SPECIAL  BARGAINS  FOR  CASH 

1  200  K.  W.,  type  ATB,  three  phase,  60  cycle,  2300  volt  G.  E.  alt. 

I  150  K.  W.,  type  ATB,  three  phase,  60  cycle,  2300  volt  G.  E.  alt. 

I  150  K.  W.,  single  phase,  2200  volt,  60  cycle,  Westinghouse  alt. 

3  120  K.  W.,  type  AS,  single  phase,  60  cycle,  2300  volt,  G.  E.  alt. 

I  100  K.  W.,  type  AM,  60  cycle,  2300  volt  G.  E.  alt. 

1  60  K.  W.,  two  phase,  60  cycle,  2300  volt  Westinghouse  alt. 

2  100  K.  W.,  M.  P.-6,  125  volt,  Gen.  Elec.  D.  C.  generators. 

2  No.  ii-A,  125  light,  6250  volt,  9.6  Amp.  Brush  arc  generators. 

I  No.  9- A,  90  light  enclosed,  6.5  Amp.,  800  R.  P.  M.  Wood  arc  gen. 
I  No.  8  60  light,  9.6  Ampere  Wood  arc  generator. 

WE  WILL  BUY,  SELL  OR  TRADE 

National  Machinery  &  Wrecking  Co. 


1914-18  Scranton  Road 


CLEVELAND, 


OHIO 


STEAM  AND  ELECTRICAL  MACHINERY 

RAILWAY  GENERATORS  ENGINES 

l.itU  R.W.  G.  K.,  3ph., ‘25c7.,13.2()0v.,  d.c.  16  A  30  x  48  Oooper  Oorliiw,  disc  craak, 

."iW#  K.W.  Q.  K.,  600- volL  direct  connected  heavy  duty  frame 

3Q0K.  W.  Weetinah'se,  a&0-v(rit,6p.,  belted  26x48 Hamilton  Corliss 

300  K.  W.  G.  E.,^volt  20x42  Reynolds  Corliss.  H.  D. 

BOILERS 

7S0  H.  P.  in  Water  Tube  Boilers,  150  lbs. 

Partial  list  only.  Alternators— all  frequencies,  phases  and  voltages.  Also 
direct  current  Dynamos  at  125,  260  and  650  volts.  Engines  of  all  types  and 
sizes.  Write  ns  oonoeming  your  nee<l8. 

STATION  EQUIPMENT  COMPANY,  204  Dearborn  Street,  Chicago. 


Alternating  Current  Motors 

(In  stock — shipment  from  New  York) 

OXE  — 150  H  P.  550  volt,  Gen.  Elec.,  3  phase,  60 cycle. 
TWO —  75  H  P.,  440  volt,  Gen.  Elec.,  3  phase,  25  cycle. 
OXE —  40  H  P.,  440  volt,  Gen.  Elec.,  3  phase,  25  cycle. 
OXE —  40  H  P.,  220  volt,  Westing’se,  3  phase,  25  cycle. 
TWO —  30 H  P.,  220  volt,  Westing’se,  3  phase,  60  cycle. 
TWO —  20  H  P.,  440  volt,  Gen.  Elec.,  3  phase,  25  cycle. 
OXE —  20  H  P.,  200  volt,  Westing’se,  3  phase,  25  cycle. 
OXE —  20  H  P.,  100 volt,  Westing’se,  2  phase,  25  cycle. 
OXE —  10  H  P  ,  440  volt,  Gen.  Elec.,  3  phase,  25  cycle. 
OXE —  10  H.P.,  220 volt,  Westing’se,  2 phase,  60cycle. 
OXE —  5  H.P.,  440  volt,  Gen.  Elec.,  3 phase,  25  cycle. 
OXE —  4  H.P.,  104  volt,  Wagner,  single  ph.,  67  cycle. 
OXE —  3  H  P.,  400  volt,  Westing’se,  3  phase,  25  cycle. 
Also  smaller  sizes. 

SPECIAL 

Xo.  5  Worthington  Centrifugal  Pump,  5"  sue.,  5"  dis., 
capacity  500  gal.  per  min.,  20  ft.  head,  direct  con¬ 
nected  to  10  H  P.,  115  volt,  Gen.  Elec,  motor. 

Two — Ransome  No.  2  Concrete  Mixers,  capacity  20  cu. 
yds.  per  hour,  direct  driven  by  15  H.P.  Gen.  Elec, 
direct-current  motors. 

Largest  dealers  In  the  country  In  Ceneratorsi  Motors 
for  Alternating  or  Diroct-Curront,  Power  Plant  Equipment 
for  Street  Railways  or  Isolated  Plants.  Engine  and 
Boilers  In  stock  up  to  2000  H.  P. 

WICKES  BROTHERS,  West  &  Cedar  Streets,  New  York  City 


We  Sell,  Buy  and  Repair 

everything  electrical  that  can  be  sold, 
bought  or  repaired.  Let  us  estimate 

Walker  8  Kepler,!  S3 1  Chestnut  SL,  IPhlladelphIa 


SPECIAL.  BARGAINS! 

50~l-8  H.P.  D.  C.  Ifoton,  1 10  volts,  used  1  month,  equal  to  new,  $6.00  each;  also 

17- 1-10  H.P.  Emerson  Alternating  Ctirrent  13-1-8  H.P.  Motors,  Single  PhaM 

18- 1-6  H.P.  FuU  Automatic  Start  2-1-4  H.P.  1700  R.P.M.,  60  Cycles 

The  A.  C.  motors  are  brand  new,  still  in  packing  cases  ss  Teeetved  from  factory. 

EUGENE  L  RICBTER  ELECTRIC  Cf. 

1914  Columbia  Ave«  Philadelphia.  Pa. 


ELECTRIC  x\L  WORLD. 


EDITING  ADVERTISING 


T'  HE  growing  custom  among  publishers  of  writing 
advertising  without  charge  to  their  space  buyers 
“  should  add  greatly  to  the  interest  of  the  advertis- 
B  ing  pages  to  the  reader.  The  advertising  pages 

' - 1  as  a  whole  must  be  interesting  to  readers  before 

they  can  be  profitable  to  advertisers. 

^  Time  was  when  the  advertiser  depended  upon  catching 
the  unwilling  eye  of  the  reader  by  putting  his  card  near 
some  matter  which  he  was  likely  to  read.  There  is  no 
denying  that  this  sort  of  catch-the-eye  advertising  is  profit¬ 
able  under  some  conditions.  But  the  mechanical  advertiser, 
occupying  space  among  scores  or  hundreds  of  pages  of 
other  advertising,  cannot  depend  upon  merely  educating 
through  the  eye,  without  the  use  of  the  brain. 

^  The  mechanical  advertiser  is  addressing  readers  who 
will  meet  him  half  way,  if  he  will  only  tell  them  some¬ 
thing.  The  advertisements  in  the  big  magazines  and  in 
the  trade  papers  are  profitable  because  they  are  sought 
by  the  reader.  Not  till  an  advertisement  has  been  of 
service  to  the  reader  can  it  be  of  service  to  the  advertiser. 
— Selling  Magazine. 

^  Electrical  World  was  one  of  the  first  tech¬ 
nical  journals  to  realize  this  important  fact  and 
to  establish  a  “Copy  Department”  for  the 
benefit  of  its  advertisers. 

Q  This  service  is  free  to  our  advertisers. 

ELECTRICAL  WORLD 


ELECTRICAL  WORLD. 
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For  the  handling  of  trains  the 
telephone  surpasses  all  other 
means  of  communication.  It  is  no 
longer  an  experiment,  but  is  now 
used  by  some  of  the  largest  railway  systems  in  this  country.  It  places  the 
despatcher  in  personal  touch  with  the  operators  at  all  times.  In  cases  of  emer¬ 
gency  he  can  communicate  directly  with  the  train  crew. 

For  despatching  service  it  is  especially  important  to  select  apparatus  which 
will  have  a  high  transmission  efficiency  and  be  reliable  under  all  conditions. 


Western  Electric  Quality  means 

Reliability  and  H^h  Efficiency 


The  Transmitter  Arm  shown  in  the  upper  illustration  is  designed 
to  meet  the  requirements  of  the  men  at  the  stations.  The  trans¬ 
mitter  and  receiver  are  adjustable  and  the  arm  is  so  arranged  that 
it  does  not  interfere  with  the  vision  and  leaves  both  hands  free 
while  taking  orders. 

The  No.  234  Chest  Transmitter 
in  connection  with  the  No.  128 
Receiver  is  especially  adapted  for  use 

by  the  despatcher.  It  enables  him  to  move  about  freely  while 
handling  his  train  sheets. 

We  have  a  staff  of  engineers  who  are  making  a  special 
study  of  telephone  service  for  railway  companies  and  we  will 
gladly  give  you  the  benefit  of  their  experience,  and  advise  you 
No.  234  Transmitter  of  the  apparatus  best  suited  for  your  requirements. 


No.  128  Receiver 


Write  To-day  for  Information  and  Prices 


i 


EASTERN  CENTRAL 


WESTERN  PACIFIC 


New  York 

Philadelphia 

Boston 

Pittsburg 

Atlanta 


Chicago 
Indianapolis 
Cincinnati 
Saint  Paul 


Manufacturers  and  Suppliers  of  all 
Apparatus  and  Equipment  used  in 
the  Construction,  Operation  and 
Maintenance  of  Telephone  Plants 


Saint  Louis 
Kansas  City 
Denver 
Dallas 

Salt  Lake  City 
Omaha 


San  Francisco 
Los  Angeles 
Seattle 


Northern  Electric  and  Manufacturing  Co.,  Ltd.,  Montreal  and  Winnipeg 


Write  our  nearest  house 
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Generating  Units 

Real  units,  ours — not  two 
machines  coupled  together. 
Ridgway  Engines  and  Ridg- 
WAY  Dynamos — built  for  each 
other.  Perfect  regulation, 
sparkless  commutation. 

See  the  bulletins. 

Ridgway  Dynamo  &  Engine  Co. 

Ridgway,  Fa.,  U.  S.  A. 


Induction  Motors 


Have  shown  the  highest 
efficiency  in  many  compara¬ 
tive  tests.  Built  in  2  and  3 
phase,  25  and  60  cycles,  from 
2  to  200  horse-power. 

Send  for  Catalog  No.  8S9  AM 

Fairbanks,  Morse  &  Co. 

Chicago,  Ill.  New  York  City 

Wabash  Ave.  and  Eldredge  PI.  No.  30  Church  Street 

Cincinnati.  Ohio  St.  Louis,  Mo.  St.  Paul,  Minn.  San  Francisco,  Cal. 
Cleveland,  Ohio  Indianapolis,  Ind.  Salt  Lake  C'y, Utah  Los  An^ea,  Cal. 
Louisville,  Ky.  Kansas  City,  Mo.  Spokane,  Wa^.  Bidrersfield,  Cal. 
Detroit,  Mich.  Omaha,  Neb.  Settle,  Wash.  Santa  Maria,  Cal. 

London,  England  Minneapolis,Minn.  Denver,  Colo.  Portland,  Ore. 


“THE  STANDARD”  MOTORS 


BUFHNG  MOTOBS 


New  York:  145  Chambers  St. 
St.  Louis:  11th  and  Locust  Sts. 


Philadelphia:  1109  Arch  St.  Chicago:  48  W.  Jackson  Boulevard 
New  Orleans:  216  Bourbon  St. 


Cleveland:  337  Frankfort  Ave^  N.W. 

Dallas:  264  Live  Oak  St. 


THE  ROBBINS  &  MYERS  CO. 


Manufacturers  SPRINGFIELD,  OHIO 


I-FAIRBAUKS-MORSD 


This  IS  but  one  of  a  long  line  of  “The  Standard”  products 


A  full  set  of  chucks  as  shown 
in  the  cut  are  furnished  with 
the  outfit. 


These  Buffing  Motors  are 
furnished  for  dental  work  at 
a  speed  of  2000  r.p.m.  maxi¬ 
mum,  with  speed  regulation. 
They  are  also  furnished  for 
general  grinding  and  buffing 
purposes  at  3000  r.p.m.  maxi¬ 
mum,  as  for  this  class  of  ser¬ 
vice  the  higher  speed  is  found 
desirable. 


Many  uses  for  this  outfit  will 
at  once  suggest  themselves.  The 
motor  is  rated  at  1-6  H.P.,  but 
this  rating  is  quite  conservative, 
as  it  has  ample  power  to  hold 
i  up  the  speed  under  any  buff  it 
i  can  carry. 


BELL 


Perfect 


Do  You  Know  That 
C  ®  C  Type  “S**  Motors 


O  whether  doing  Constant 

or  Variable  Speed 
WorK — whether  Belted 
or  Geared— run  Cooler 
\Xw|  WJ  than  all  other  motors,  have 
Greater  overload  capacity 
^  than  all  other  motors,  with 

positively  Sparkless  commutation  ? 

A  Superior  Motor 
In  a  Class  of  Its  Own 

Ask  for  Bulletin  160  M. 


Bell  Single-Phase  Motors 


Our  specialty  is  that  special  motor 
which  the  company,  from  which  you 
now  buy,  says  will  take  four  or  five 
weeks  to  deliver;  remember,  we  can 
make  quick  shipments  and  are  always 
at  your  command,  and  above  all, 
our  prices  are  right. 

Bell  Electric  Motor  Co. 

Factory:  New  York  Office: 

Garwood.  N.  J.  133  Liberty  Street 


Works  and  General  Offices,  Garwood,  N.  J. 

New  York:  Philadelphia: 

149  Broadway  West  End  Trust  Bldg. 

Boston: 

Mr.  H.  A.  Howard,  10  Post  Office  Square 

Agencies  in  All  the  Principal  Cities 


** IDEAL.’*  Single-Phase  Motors 

Delivers  full  torque  at  moment  of  starting.  The  closing  of  a  switch  all 
that  is  necessary.  ^ 


Highest 

power 

factor 

and 

efficiency 


The 

most 

simple 

motor 

on  the 

market 

to-day. 


Write 

for 

Bulletin 


Type  of  Bntli  NoMer  ised  oo  frames  Not.  I  to  20 

ECK  DYNAMO  &  MOTOR  CO. 


The  Ideal  Electric  &  Mig.  Co.,  Mansfield,  Ohio 


Motors  and  Generators 

Direct  and  Alternating  Current 

For  Every  Service 
Numerous  motors  in  stock  for  immodiato  shlpmont 

BURKE  ELECTRIC  COMPANY 

Main  Office  and  Works:  ERIE,  PA. 

NEW  YORK  PITTSOURC  KANSAS  CITY 

26  Cortlandt  SL  Park  Bldg.  W.  T.  Osborn  A  Co. 

CLEVELAND  t  Adams  A  Downs,  Now  England  Bldg. 
CHICACOi  Tausolg  A  Baboook,  1428  MarquoMo  Bldg. 
PHILADELPHIA:  West  End  Trust  Bldg. 


Lincoln 

Induction 

Motors 

Well  designed,  hence 
their  long  life  and 
high  efficiency.  Con- 
scrvatively  rated, 
hence  their  great 
overload  capacity. 
Dlroot-Curront  Dyna¬ 
mos  and  Motors. 

Write  for  Catalog. 

Lincoln 
Electric  Co. 


40  Wood  St. 
Clovoland,  Ohio 
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as  the  user,  the  three  most  important  features  of  A.  C.  Gener¬ 
ators  to  be  considered  are  heating,  regulation  and  efficiency. 


Sizes 

Large 

or 

Small 


Sizes 

Large 

or 

Small 


The  heating  in  Western  Electric  A.  C.  Generators  is  kept 
low  by  a  generous  and  especially  well-ventilated  design  of  those 
parts  in  which  heat  is  developed. 

Perfect  regulation  is  obtained  by  so  proportioning  the  parts 
as  to  reduce  to  the  lowest  possible  value  the  quantities  which 
tend  most  strongly  against  good  regulation. 

Western  Electric  A.  C.  Generators  will  give  you  the 
HIGHEST  AVERAGE  OR  ALL-DAY  EFFICIENCY 


Send  for  Our  New  Catalogue  No,  206  on  Alternators 


NEW  YORK  .  CHICAGO  SAINT  LOUIS  SAN  FRANCISCO 

PHILADELPHIA  INDIANAPOLIS  WRITE  OUR  KANSAS  CITY  lOS  ANGELES 

BOSTON  CINCINNATI  ^  DENVER  cfatttf 

PITTSBURG  MINNEAPOLIS  NEAREST  HOUSE  DALLAS  SH-Al  ILH 

ATLANTA  SAINT  PAUL  SALT  LAKE  CITY 

OMAHA 
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Electro-Dynamic  Co. 

BAYONNE.  N.  J. 

Arcade  Bide..  PhiUdeIpbie  200  Ninth  St..  PitUburg 
FUber  Bldg.,  Chicago 


THAN  AN  AUTOMATIC  HOUSE  PUMP? 

CENTURY  SINGLE-PHASE 
MOTORS 

ARE  DAILY  SUCCESSFULLY  PERFORMING  THEIR 
DUTY  IN  HUNDREDS  OF  INSTALLATIONS 
MANUFACTURED  BY 

CENTURY  ELECTRIC  CO. 

lOth  and  Olive  Sis.  SI.  Lonis,  Mo. 


We  call  them  MULTI-SPEED  because  spe^  changes  are  not 
made  bvsteps.butan  absolutely  unbroken  range  isfumished  between 
the  hipest  and  lowest  points — in  other  words,  every  imaginable 
speed  u  given  within  these  limits. 

They  will  carry  full  load  at  all  speeds  within  their  range  without 
sparking,  with  an  efficiency  practically^  as  high  at  one  speed  as 
another.  These  results  are  arrived  at  without  the  use  of  rheostats 
or  controllers.  Let  us  mail  you  further  details. 

STOW  MFG.  COe,  Binghamton,  N.  Y. 

General  European  Agento:  SELIG,  SONENTHALft  GO. 

Queen  Victoria  St.,  London,  Eng. 


There  is  an 

Inter-Pole  Motor 

for  every  sort  of  machine-tool  drive.  A 
properly  selected  Inter- Pole  will  work 
w'onders  in  any  shop — it  will  largely 
increase  the  output,  and  will  eliminate  the 
expense  of  line-shaft,  pulleys  and  belts. 
Made  in  horizontal  and  vertical  types, 

J  to  150  H.  P.,  for  Direct  Current 
of  110,  220  or  500  volts. 

New  Bulletins  for  the  asking 


TRIUMPH 


GENERATORS 

MOTORS 


1 0-KW  CeneratNia  Unit 


20-H.  P.  Motor 


TRIUMPH  ELECTRIC  CO 

Cincinnati,  Ohio 


OUR 

Multi-Speed  Electric 
Motors 


are  of  the  MULTI-POLAR  form,  from  6  H.P.  op 

Eatabllnhcd  1875 
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CAP 


and  SET 
SCREWS 

FROM  ASSORTED  STOCK  AT 
OUR 

WAREHOUSES  AND  FACTORY. 


SPECIAL 

MILLED 

PRODUCT 

MADE  TO  CUSTOMERS'  SPECIFICA¬ 
TIONS  AT  ATTRACTIVE  PRICES. 
PROMPT  DELIVERIES  ASSURED. 


THE  NATIONAL-ACME  MANUFACTURING  CO. 

CLEVELAND,  OHIO 


BRANCH  OFFICES 
and  WAREHOUSES: 


10 


NEW  YORK: 
77  White  Street. 


CHICAGO : 

56  W  Washington  Street. 


IT  DOES  NOT  TAKE  A  PAGE  TO  TELL  OF 

CARPENTER’S 

Machine  Screw  Taps 


Oldest  on  the  Market.  None  Superior. 

That’s  All. 

We  are  preparea  to  furnish  Machine  Screw  Taps 
and  Dies  to  the  New  Standard  adopted  by  the 
American  Society  of  Mechanical  Engineers. 

THE  J.  M.  CARPENTER  TAP  AND  DIE  CO. 

PAWTUCKET,  m.  I.,  U.  S.  A. 


V 


LOUIS  HECK 

Elaetrieal  and 
Maalianleal 
Enflnaar 

and 

Dnmfhtomon 

Telephone  No.  977 

SI  N.  I.  RAILMOAD  AV.,  0pp.  Market  St.  Railroad  Depot,  NEWARK.  M.  I. 


taeee— r  to  nTCOKT  *  HKOK 
ELECTRICAL  MARUFACTURING  CO..  Ud. 

Every  Syeteev— 
Repeirtnf 
Re-WIndleg 
Re^lonstme- 
tlon 


SILVER  MEDAL  AWARDED  at  JAMESTOWN  EXPOSITION 
1907.  HIGHEST  AWARD  IN  ITS  CLASS 

Every 
Electric 
Light 
Plant 
Should 
Have  It 

WHAT? 

JORDAN  COMMUTATOR  TRUING  DEVICE 

nil  device  will  true  roar  Oommatator  withoat  removina  the  anaotnie;  eeaj 
to  attach  and  operate.  Does  not  take  large  onU  which  ahorten  the  tin  of  a 
Oonunotator;  no  draesi>V  of  cop|>er  aorooa  inaolation  between  the  ban. 
thereby  ahort-oiroaitiu  the  aame,  and  will  soon  pay  for  itself.  We  can  give 
yoa  a  long  list  of  MtiraM  oseni. 

Patoaied  April  16,  18B8  MaHTTVAOTUagD  BT  Patented  May  16. 16G6 

JORDAN  BROS.  Inc-  74  Bcelcman  StrccL  New  Yoric  Cltr 


MOTORS 

44 


DYNAMOS 

ff 


ROTH 

ROTH  BROS.  (Sh  CO.»  CKica^o  andl  Raw  TaeR 


NEW  ENGLAND  MOTORS 

DYNAMOS  AND  STONACE  BATTCNIES 
Write  fer  Catalegues  and  Prioee 

THE  NEW  ENGLAND  MOTOR  CO. 

LOWELL,  MASS. 


P.  O.  BOX  164,  RICHMOND,  VA. 

MANUFACTURE 

Induction  Motors,  1  to  60  H.  P.,  prompt  deliveriM 
Direct-Current  Motors,  1  to  60  H.  P.- 
Generators,  both  D.  C.  and  A.  C.,  |  K.  W.  to  30  K.  W. 


HIGH  EFFICIENCY 

SMALL  D.  C.  MOTORS  UP  TO  8-4  H.P. 

The  Rossmassler-Bonine  Eleoiric  Co. 

PHILADELPHIA 


SIAPHITEI S?  U  S  H  E  S 


Where  adapted  to  conditions,  Dixon's  Graphite 
Brushes  give  unexcelled  service.  No  applied  lubri¬ 
cation  -  " 

very  _ 

tratedy  free  booklet  M^7. 


uaucb  give  unexceiiea  service,  wo  applied  iuDn- 
tion  necessary,  no  turning  down  of  commutators 
ry  little  loss  irom  friction.  Write  for  new,  illus- 


j  Joseph  Dlxon^Cnicjble  Co.  Jersey  cy.N.^ 


HIGH  S  F»  E 


Armature  notcherS 

400  STROKES  PER  MINUTE 

Ferracute  Mch.  Co.,  Bridgeton,  N.Jersey.U.S.A. 


COAL  AND  ASHES  I1ANDLMG  MACHINERY 
FOR  POWER  PLANTS 

CUT-OFF  VALVES 

For  Drawlkg  Coal  or  Athes  fron  Overliead  Bias 
The  only  valves  that  will  cut  off  the  flowing 
coal  easily. 

Made  in  different  styles  and  with  different 
connections  to  attach  to  the  hopper  or  spout. 

Writ*  for  BulUtin  10  A 
C.  W.  HURT  COMPART  Wut  Raw  Irifkton,  H.  T. 

New  York  Office,  45  Broadway 


Round  Flange  Duplex 
Cut-Off  Valve 
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If  s  not  past  care  ^ 
U  if  s  not  past  cnre 

Noisy  gear  drives 
are  easily  cured. 

New  Process 
Noiseless  Pinions 


provide  the  infallible  remedy.  They  will 
run  with  your  present  metal  gears,  eliminat¬ 
ing  the  noise,  reducing  the  vibration. 


The  New  Process  Raw  Hide  Co. 


THE  GREEN  FUEL  ECONOMIZER  CO. 

MAnUWAN,  N.  Y. 

Now  York  City,  Boston,  Chleago,  Atlonta,  San  FTaneloeo 
Loo  Angolos,  Soattio,  Salt  Lako  City,  Montroal 

Engineers;  Builders  of  Green’s  Fuel  Economizers,  Fans,  Blowers  and 
Exhausters,  Steam  Air  Heater  Coils,  Waste  Heat  Air  Heaters,  Mechani¬ 
cal  Draft,  Heating  and  Ventilating  and  Drying  Apparatus.  Draft 
Dam{>ers  and  Engines.  Send  for  Catalogs. 


Stata  your  erano  raquirementa,  maximum 
load,  head  apace  and  about  the  height  of 
lilt  and  we  will  aubmit  you  an  eatimate. 

MARIS  BROTHERS,  Phlladfiphia,  Pa. 

MANNING,  MAXWELL  A  MOONC,  Ao«iH*  (ler  baiMl  arMMe) 
ICmt  Tark  ChiMO*  Baataa  Pitt^oro  CWaalaaO 


USE 


Cling-Surfaee 


Treat  all  your  belts  with  Cling-Surface. 
IMM  It  will  increase  the  transmitting 
capacity  of  your  belts. 

•  Your  belts  will  run  easy  or  slack. 

It  will  increase  your  power  and  decrease  your 
friction  load. 

It  is  a  preservative  filler  for  belts — not  sticky. 

CLING-SURFACE  COMPANY 

1024  Niagara  Street  Buffalo,  N.  Y. 


Arc  Lamp 
Poles 


IRON  ARC 
LAMP  POLES 
BRACKETS 
ELEaROLIERS 
FIRE  ALARM 
POSTS 
TEST  POSTS 
ETC. 


Catalogues  and  price¬ 
lists  on  application. 

THEiLMOn 
IRON  WORKS 

5th  Ave.  and  17th  St. 
NEW  YORK 


Send 

to 

McGraw 

Pnblishing 

Company, 

Book 

Department, 

for 

Any 

Engineering 

Book 

Pnblished 


Lighter  belt  tension  means  a  reduction  of  all  strains,  permitting 
lighter  shafting,  hangers,  etc.,  reduced  oil  consumption,  less 
wear  and  tear  on  belts  and  bearings,  reduced  likelihood  of  hot 
bearings,  etc.  Rockwood  Paper  Pulleys,  minimizing  belt  slip, 
secure  all  the  advantages  enumerated  above.  Why  not  put 
them  on  your  belted  motors  and  generators.^ 

Have  you  a  copy  of  our  booklet.^ 


The  Rockwood 
Mfg.  Co. 


1 

f 

■l 


REMOLD 

SILENT 

CHAIN 


UH  guarantees 
economy 
space 
and  power 

creased  ef- 
ficiency  in 
all  depend- 
ma- 
chinery. 

Booklet  "Ae”  and  Bulletins  50-52-57-58  upon  request. 


The 

Rocker  Joint 
and  the 
Arched  Link 


are  two  important  features 
combined  in  the  Morse 
Silent  Running  Chain, 
which  make  it  a  power 
transmitter  not  equaled 
in  efficiency,  durability  and 
noiselessness  by  any  other 
chain.  It  can  be  used  for 
many  purposes  formerly 
deemed  impractical,  owing 
to  noise,  speed  and  short 


Link-Belt  Company 

INDIANAPOLIS 


Philadelphia;  Hunting  Park  Ave.  and  Reading  Ry. 
Chicago:  39th  and  Stewart  Ave. 

New  York:  299  Broadway  Pittsburgh:  1501  Park  Bldg. 
Boston:  84  State  St.  St.  Louis:  Missouri  Trust  Bldg, 

Buffalo:  601  Ellicott  Sq.  Seattle:  440 New  York  Block 


Brown  Patent  Steel 
Plate  Trolley 

For  Overhead  Travelling  Hoists 


Particulars  in  Catalog  No.  7 


MORSE  CHAIN  CO 

ITHACA,  NEW  YORK 


Frame  of  eteel  platen, 
with  inner  beariiiR  nietes 
Mcurely  bolted  to  outside 
plates.  Wheels,  of  maxi¬ 
mum  diameter  to  facili¬ 
tate  moving,  secured  on 
eteel  pins,  to  turn  in  ad¬ 
justable  bearings,  giving 
inside  as  well  as  outside 
support  to  wheels.  Bear¬ 
ings  self-oiling,  with  oil 
reservoir  of  ample  capa¬ 
city,  Can  be  furnished 
with  hand-power  moving 
gear. 

Capacity,  3  to  10  tons. 

By  means  of  our  special 
form  of  hanger  bolts,  the 
beam  can  be  suspended' 
so  that  the  passage  of 
wheels  of  maximum  diant* 
eter  is  not  interfered  with 

Our  illustrated  catalog 
gives  pricea 


Licensees  for  Great  Britain  and  Enropei  The  Westinghoni 
Brake  Co.  Ltd.,  32  York  Road.  Kings  Cross,  London,  N. 


LDTING 

MAGNETS 


tor  liauidllna  plg-lroa. 
■crop,  rolls,  plotco.  etc. 
Illaotrolcd  descriptive 
booklet  tree  on  request. 


CnOer-Hammer  Gntch  Co. 

Makers  of  Lifting  Magnets  and 


BROWN  HOISTING  MACH.  CO. 

CLEVELAND  OHIO.  U.S-A. 

BRANCH  OrriCKS 

Iww  York  1  Pittsbsxr^ 


NEW  YORK:  136  Liber^  Street  CHICAGO:  Monadnock  Block 
PITTSBURG:  Farmers’  Bank  Bldg.  BC^TON:  176  Federal  St. 
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THE  BABCOCK  &  WILCOX  COMPANY 

85  UBERTY  STREET,  NEW  YORK 

BABCOCK  &  WILCOX— STIRUNG— A.  &  T.  HORIZONTAL^CAHALL  VERTICAL 

WATER  TUBE  STEAM  BOILERS 

STEAM  SUPERHEATERS— MECHANICAL  STOKERS 


WORKS :  BARBERTON,  OHIO ;  BAYONNE,  N.  J. 


Boston,  Delta  Bldg. 

Philadelphia,  1 1 10-1 112  No.  American  Bldg. 
San  Francisco,  63  First  Street 
Pittsburgh,  Farmers’  Deposit  Nat.  Bank  Bldg. 
New  Orieans,  343  Baronne  Street 


BRANCH  OFFICES: 
Denver,  410  Seventeenth  Street 
Salt  Lake  City,  313  Atlas  Block 
Washington,  Colorado  Bldg. 
Chicago,  Marquette  Bldg. 
Atlanta,  Ga.,  1132  Candler  Bldg. 


Cleveland,  706  New  England  Bldg. 
Mexico  City,  7  Avenida  Juarez 
Havana,  Cuba,  116^  Calle  de  la  Habana 
Los  Angeles,  32 1  Trust  Bldg. 

Cincinnati,  0.,  Traction  Bldg. 


Heine 


T.!fa^  Boilers 


AD  Flange  Steel  Construction 

Mftitufactured  only  by 

Heine  Safety  Boiler  Co. 

ST.  LOUIS,  MO. 


A  New  Easy  Cutting  Die 


No.  }A  OSTER  DIE  STOCK 

Four  sizes  of  pipe. 

One  set  of  dies. 

One  set  of  guides. 

All  contained  in  the  stcwk. 
One  to  two  inch  without  any 
change. 

Guaranteed  Easy  Cutter. 
Catalog  No.  18  ready. 


The  Osier  Mfg.  Co., 


reed  Water  Heaters  &  Purifiers.  Steam  and 
Oil  Separators. 

HARRISON  SAFETY  BOILER  WORKS 


SIS9  N.  nrrf 


PHiladalpKla. 


One  Side  on  Duty 

while  the  other  is  being  cleaned — that’s  the  Liberty 
Twin  Strainer.  Saves  time — saves  money.  Catalog? 

THE  LIBERTY  NfEG.  CO. 

6901  Susquehanna  Street  Pittsburg.  Pa. 


■  LUNKENHEIMER 
REGRINDING 
VALVES 

HEAVIER  THAN  IMITATIONS 

No  extra  parU  required  to  repair  Lunken- 
heimer  Valve*  when  worn.  A  few  minute* 
*pent  in  regrinding  make*  them  a*  good  as  new. 
Your  local  dealer  should  have  them  ;  if  not, 
notify  u*. 

THE  LUNKENHEIMER  CO. 

Largest  Manufacturers  of  High-grade  Engineering  Specialties  in  the  World 

General  Office*  and  Work* :  CINCINNATI,  O.,  U.  S.  A. 

BRANCHES;  New  York,  66-68  Fulton  St.  430 

Chicago,  Lake  and  Dearborn  Sts.  London,  S.  E.,  35  Great  Dover  St. 


fYTtC.  FEED  WATER  HEATER 

I  19  OIL-SEPARATOR  AND  PURIFIER 

Separates  oil,  water  and  steam  from  a  mixture  of  the 
three  and  delivers  them  ready  for  furthei  use.  Heats  feed 
water  to  210  degrees  without  causing  back  pressure.  Re¬ 
moves  back  pressure  where  it  now  exists.  Sent  on  approval 
to  prove  its  worth. 

STEWART  HEATER  CO., 16  Norfolk  A«e.,  Buffalo,  N.Y. 


High  Economy  Steam  Power  Plante 


Plants  designed  and  machinery  furnished 
and  erected  ready  to  do  its  work  under  a 
strict  guamintee  ss  to  fuel  consumption. 

THE  TRACY  ENGINEERING  CO. 


tM7  Pigs  Itnst,  las  Fraaclscs 


Oiiss  Tmi  IMg.,  Lss  tagsis* 


Central  Stations  use  DEA.RBORN  WAXEIR  XREi^XIViENX 
to  keep  boilers  free  from  scale  and  other  troubles  caused  from  their  water 
supplies.  Perfect  results.  Lowest  cost. 


299  BROADWAY,  NEW  YORK. 


DIRLJO  AIMD  C 

ROBT.  r.  CARR,  PRESIDENT, 


IVIIOAI.  NA/ORKS 

POSTAL  TELEGRAPH  BUILDING.  CHICAGO 
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ELECTRICAL  WORLD. 


Marine  Engfine  and 
Machine  Co. 

All  Types  of 
Elevators 

Marquette  Bldg.,  Chicago 
Arcade  Bldg^  Clevdand 
Rio  de  Janeiro,  BrazU 
Melbourne,  Australia 


SALES  OFnCES 
Removed  to 

230  W.  ISth  ST..  NEW  YORK 

New  Telephone  Number:  47S0  Chelsea 

WORKS 
Harrison,  N.  J. 


Every  pound  off 
steam’s  worth  saving  • 

Many  a  pound  is 
wasted  by  leaky  pipe 
flanges. 

BALLWOOD 
Welded  Flanges 

prevent  steam  leakage 
in  pipe  lines.  Periph¬ 
ery  and  both  faces 
machined  true. 

The  Ball  (&  Wood  Co. 

General  Office;  New  York  Sales  Office: 

ELIZABETHPORT,  N.  J.  Room  1422.  ConUndt  Bldg. 

Hudson  Terminal. 

STEAM  ENGINES  WELDED  FLANGES  BENDS 


CENTRIFUGAL  PUMPS 


VOLUTE  AND  TURBINE  TYPE 


MOTOR,  STEAM  OR  BELT  DRIVEN 
FOR  THE  MODERN  POWER  PLANT 


ALBERGER  PUMP  COMPANY 

95  LIBERTY  STREET 

NEW  YORK 

205  La  Salle  Street  Reeves  &  Sldniier  Machinery  Co. 

617  Chemical  Bmlding 

Chicago,  Ill.  St.  Louis,  Mo. 


''  '•  Mouat  Holly 

New  Jersey, I). S. A. 

Manufacture  the 

LEVIATHAN 

Hliged  Gale  TarHae 

For  speed,  power  and  effi¬ 
ciency  It  equals  any  wheel 
made. 

Upright  and  Horizontal. 

These  Turbines  are  recog¬ 
nized  as  the  most  effective 
water  wheels  made. 

Your  inquiries  should  come 
direct  to  us  for  this  class  of 
machinery. 


The  QUICKER  the  SPEED  of  a  GENERATOR,  the 
LOWER  its  COST. 

The  SAMSON  has  a  quicker  speed  for  a  given  power 
than  any  other  turbine  built.  If  you  expect  to  DIRECT 
CONNECT  generator  to  turbine  shaft,  we  6an  certainly 
SAVE  you  considerable  EXPENSE  in  your  installation. 

JAMES  LEFFEL  &  CO. 

308  Lagonda  St.  Springfield,  Ohio,  U.S.A. 


McCORMICR 

TURBINES 


“Pair  McCormick  Turbines,  1400  H.  P.,  400 
R.  P.  M.,  160  feet  head,  driving  generator  in 
power  plant  of  the  Cascade  Water  Power  and 
Light  Company,  British  Columbia.’’ 

“Ire  design  and  build  turbines  to  meet  require¬ 
ments.  Write  tor  Catalogue  if  interested.’’ 


Branch  Office: 

1 7  6  Federal  St.,  Boston,  Mass. 


S.  MORGAN  SMITH  CO.,  YorR,  Pa.,  U.  S.  A 


of  your  hydro-electric  generating 
station  by  direct-connecting  the 
exciter  to 


Bulletin  No.  4  sent  for  the  asking.  Address 

The  Felton  Water  Wheel  Co. 

Bulldsrs  tf  Fmnels  TurMnss  and  Impniso  Vtator  Whosls 

22S1  Harrtoen  street  01  Weet  Street 

SAN  FRANCISCO  NEW  YORK  CITY 


'''ORrHlNOT, 


American  Steel  Foundries 


Most  Efficient 

CENTRIFUGAL  PUMPS  ON  THE 
MARKET 


BUILT  TO  SUIT  YOUR  CONDITIONS 


WRITE  FOR  PARTICULARS 

HENRY  R.  WORTHINGTON 

115  Broadway,  Now  Yoric  City 


Fpeedom  Fpom  Watep-Hammep 

is  an  absolute  requisite  in  a  pump  for  house  service. 

^  Quimby  Screw  Pumps 


are  ideal  in  this  respect,  since  the  water  is 
forced  continuously  by  four  screws,  without 
shock  or  jar.  They  require  no  expert  attend¬ 
ance — no  repairs.  No  valves  or  internal 
packing,  and  no  parts  needing  adjustment. 

Write  for  Catalog. 

WM.  E.  QUIMBY,  Inc.,  3W.  29lhSt.,  New  York 

SPECIALISTS  IN  ELECTRIC  PUMPS 


HYDRAULIC  PRESSES 


We  have  thousands  of  patterns  covering  Straighten¬ 
ing,  Baling,  Banding,  Broaching,  Caking,  Capping, 
Die,  Wheel,  Fish,  Crank  Pin,  Embossing,  Forging, 
Forcing,  Mandrel,  Laboratory,  Oil  and  Powder 

Presses.  We  manufacture  all  - H 

types.  Every  one  guaranteed.  ^  1 


Triplex 

Power 

Pumps 


DeepWell 

WorKing 

Heads 


Watson-Stillman  Co. 

60  Church  St.*  New  York  City 

Chicago  Oflfice;  453  The  Rookery 


THe  Demin^  Company 

Sulem,  OKio 

Agencies  in  Principal  Cities 


^  I  WOODWARD 

WATER-WHEEL 

GOVERNORS 

Are  complete  in  them- 
selves.  No  piunps  or 
electric  current  required. 
The  regulation  is  right 

^  and  the  price  is  right. 

^  Ask  for  our  catalogue. 

WOODWARD  GOVERNOR  CO. 

ROCKFORD.  ILL. 


Li^ht  Water  Pressure 


will  suffice  to  handle  the  heav¬ 
iest  gates  where  there’s  an 


IMPROVED  GOVERNOR 

for  water  wheels 


HOLYOKE  MACHINE  COMPANY 
Worcester,  Mass. 


Peerless  Piston  and 
Valve  Rod  Packing 


DE  LAVAL 


Detroit,  Mich.,  34  Woodward 
Aee. 

Chicaco,  Ill.,  aoa-eio  South 
Water  St. 

Indianapolis,  Ind.,  it  S.  Capitol 
Atc. 

Looisrille,  Ky.,  Northeast  cor. 

sd  and  Washington  Sts. 

New  Orleans,  La.,  cor.  Conunon 
and  Tchoupitoulas  Sts. 

Omaha,  Neb.,  isit  Famam  St 
Richmond,  Va.,  1313  E.  Main  St 
Philadelphia,  Pa.,  aso  S.  Rfth 
St 

DallasL  Te^  177  Elm  St 
Memphis,  Tenn.,  sat  Front  St 
St  Louis,  Mo.,  iai3  Locust  St 
Denver,  Col.,  i6ai>i6«9  17th  St 
Houston,  Tex.,  113  Main  St 


San  Francisco,  Cal.,  17*33  Beale 
St.  and  13*34  Main  St 

Seattle,  Wash.,  Railroad  Way 
and  Occidental  Ave. 

Kansas  City,  Mo.,  1331*1333 
Union  Ave. 

Waco,  Tex.,  709*711  Austin  Ave. 

Pittsburg,  Pa.,  43^*437  First  Av. 

Atlanta,  Ga.,  7*9  S.  Broad  St 

Columbus,  Ohio,  cor.  Long  and 
Third  Sts. 

Gerdand,  Ohio,  61  Frankfort  St. 

Buffalo,  N.  Y.,  379*3t3  Wi^* 
ington  St 

Boston,  Mass.,  no  Federal  St 

Syracuse,  N.  Y.,  313*314  S. 
Qinton  St 

Rochester,  N.  Y.,  55  E.  Main  St 

Baltimore,  Md.,  37  Hopkius  PL 


Stiam  Turbina  Motors. 
Steam  Turbtni 
Dynamos. 

Steam  Turbina  Blowirs. 
Stoam  Turbina 
Cantriiugal  Pumps. 
Electric  Motor 

De  Laval  D.C.  Motor  Driven  Pump.  ContritUgal  PumpS. 

Send  for  Cataloguo  No.  24. 

DE  LAVAL  STEAM  TURBINE  CO. 

TRENTON,  N.J.  3 


will  hold  400  pounds  steam.  Will 
run  twelve  months  in  high-speed 
engines.  Made  round  and  square. 
Put  up  in  coil,  spiral  and  ring 
form.  In  sizes  from  one-quarter 
to  two  inches. 


Manufaetnrod  ExcInsivolT  by 

THE  PEERLESS  RUBBER  MFC.  CO. 

16  Warren  Street,  New  York 
88  Chambera  Street,  New  York 


DIRECT  CONNECTED  TO 


Generators  Blowers  Pumps 


Are  simple  and  durable. 

Are  economical  to  operate. 

Occupy  small  floor  space. 

Have  no  oil  in  the  exhaust  steam. 

Do  away  with  fly-wheel  explosions. 

Parts  are  in  stock  for  quick  delivery. 

Our  Specialty,  Small  Turbine  Generator 
Units  for  private  lighting  and  exciter  purposes. 


Kerr  Turbine  Company  nIw^o^i^ 

30  Church  St..  New  Ybrk. 

141  Milk  St,  Boston. 

1438  Marquette  Bldg.,  Chicago. 

1049  Security  Bank  Bldg.,  Minneapolis,  Minn. 
416  New  Englana  Bldg.,  Qeveland. 

616  Union  Trust  Bldg.,  Detroit. 
320  Second  Ave.,  Pittsburgh. 


THE  GAS 

best  adapted  to 

GAS  ENGINES 

is  that  made  by  the 

LOOMIS’PEniBONE  SYSTEM 

Owned  and  built  exclusively  by  the 

Power  and  Mining  Machinery  Co. 

New  York  Office:  General  Office  and  Worka: 

115  Broadwas^  Milwaealcaa,  Wia. 


1877  1908 

AMERICAN  DISTRICT  STEAM  CO., 

LOCKPORT,  N.  Y.  CHICAGO 


Orif^inators — 

DISTRICT  STEAM  HEATING 

Write  fer  “Booklet**  and  BullaMne 


THE  BALL 
ENGINE  CO. 
ERIE,  PA. 


"THE  TEST  OF  TIME 
IS  THE  TEST  THAT  TELLS 


FLEMING-HARRISBURG 

ENGINES 


HAVE  STOOD  THAT  TEST 


Our  1007  Engbio  Book  Tollo  tho  Story 


HARRISBURG 


WORKS 


FOUNDRY  AND 
MACHINE 


HARRISBURG,  PA.,  U.  S.  A. 


ABC  Self  Oiling  Engines 

Run  3tQ6  months 
without  adjusting  or 
addition  of  new.oii. 

Ca  tola^  206  E  W 

American  Blower  Co. 

DETROIT  MICH. 


The  Floor  Space 
of  a  Simple 
Engine  of  Half 
the  Horse  Power 


MECHANICAL  DRAFT 


Requires  no  Chimney. 
Independent  of  Wind  and  Weather, 


B.  F.  STURTEVANT  CO.,  Boston,  Mass 


General  Office  and  Worlds.  Hgde  Parle.,  Mass. 

Naw  York  Phlladolphia  Chleago  CInoInnati  London 

Designers  and  Builders  of  Heating,  Ventilating,  Drying  and 
Mechanical  Draft  Apparatus;  Pan  Blowers  and  Exhausters, 
Rotary  Blowers  and  Exhausters ;  Steam  Engines,  Electric 
Motors  and  Generating  Sets ;  Pneumatic  Separators,  Fuel 
Economizers,  Forges,  Exhaust  Heads,  Steam  Traps,  Steam 
Turbines,  Etc.  677 


in  your  plant  ought  to  interest  you.  You  need  accurate 
knowledge  of  speeds  in  order  to  find  out.  Use  S.  &  B. 

TACHOMETERS 

know  exactly. 


A  notable  achievement  in  high-speed  engine 
building  is  the  novel  and  highly  successful  combina¬ 
tion  of  two  complete  engines — one  at  right  angles 
to  the  other — in  the  American-Ball  Angle-Compound, 
whereby  double  the  horse-power  is  installed  in  about 
the  same  space  which  simple  horizontal  high-speed 
engines  would  require. 

Great  as  this  space  economy  surely  is,  the  greatest 
gain  lies  in  the  perfect  balance  secured  by  combining 
these  two  engines  on  one  crank.  Each  piston  absoros 
and  completely  neutralizes  the  inertia  thrusts  of  the 
counterweight  necessary  for  the  reciprocating  mem¬ 
bers  of  the  other  piston,  thereby  producing  so  perfect 
a  balanced  condition  as  to  eliminate  every  vestige 
of  vibration. 

Never  in  the  history  of  steam  engineering  has  so 
smooth  a  running  reciprocating  high-speed  engine 
been  produced. 

Write  for  full  particulars. 


Portable  and 
Stationary 
for  all  speeds 


The  Schaeffer  &  Budenberg  Mfg.  Co. 

New  Factory,  Foxboro,  Mass. 

SALESROOMS: 

Dey  Street,  New  York.  15  West  Lake  SL,  Chicago,  UL 


The  American  Engine  Co. 

Builders  of  American- Ball  Simple  and  Com¬ 
pound  Engines;  Direct-Current  Dynamos  and 
Motors;  Complete  Generating  Sets 

Bound  Brook,  N,  J.  Boston  Office 

34  Raritan  Ave.  49  Federal  St, 


The  Dayton  Globe  Iron  Works  Co. 

Daytoo.  Okie.  U.  S.  A. 

% 

Builders  of  the  well-kaown 

‘  New  American  Turbines 

Catalog  No.  12  tells  more 

J 


/ 


Mercury  Rectifier 
Outfits 


of  converting  alternating  current  to  direct 
current  without  the  intervention  of  any 
moving  machinery. 

Economical  to  install,  require  little  floor 
space,  and  are  so  simple  that  anyone  can 
operate  them.  They  are  being  largely 
used  for  operating  direct  current  lamps, 
electroplating,  and  for  charging  telephone, 
railway  signal  and  automobile  batteries. 


See  Circular  No.  1148  for  particulars 


The  Complete 
Outfit 


Mercury  Rectifier 


Westing  house  Electric  &  Mfg.  Co 


New  Orleans  Pittsburs  San  Francisco 

New  York  St.  Louis  Seattle 

Minneapolis  Philadelphia  Salt  Lake  City  Syracuse 

Mexico:  G.  &  O.  Braniff  &  Co.,  City  of  Mexico. 


Buffalo  Cleveland 

Chicago  Dallas 

Cincinnati  Denver 

Canadian  Westinghouse  Co.,  Ltd. 


Detroit 
Kansas  City 
Los  Angeles 
Hamilton,  Ont. 


Atlanta 

Baltimore 

Boston 

Canada 


Cheap  Gas 
of  the 

Proper  Quality 


for  operating  gas  engines  and  for  other  purposes, 
is  no  longer  confined  to  localities  within  the 
“Natural  Gas  Belt.” 


westingnouse  uas  rroducers  have  extended  the  “gas  belt”  beyond 

former  bounds.  Cheap  power  is  now  available  even  where  coal  is  expensive.  Westing- 
house  Producers  operate  automatically  and  continuously,  requiring  no  skilled  attendance. 
The  fact  of  their  being  approved  by  the  National  Board  of  Fire  Underwriters  speaks 
for  itself.  Gas  Producer  Catalogue  No.  7007  contains  interesting  particulars. 


The  Westinghouse  Machine  Co 


Steam  Turbine*,  Steam  Engines,  Gas  Engines,  Gas  Pi^ucers,  Storage  Batteries,  and  the  Roney  Stoker 

New  York,  165  Broadway  Chicago,  171  La  Salle  Street  Philadelphia,  North  American  Building 

Boston,  13 1  State  Street  Cincinnati,  1103  Traction  Building.  Denver,  512  McPhee  Building 

Qeveland,  New  England  Building  St.  Louis,  Chemical  Building  San  Francisco,  Hunt.  Mirk  &  Co. 

Atlanta,  Candler  Building  Pittsburg,  Westinghouse  Building 


/ 


TRADt  MARK 


^n«0^)6- ‘;>ja  I 


Bishop  Qutta  Percha  Co 


Makes  a  specialty  of  Flexible  Wires  and 
Cables  for  Elevator  Control,  Electric 
Lights  in  Elevators  and  Theatre  Cables, 
all  Flame  Proof  and  of  the  best  material. 

If  you  want  the  best  rubber  insulation 
for  any  purpose,  ask  for 


ALMOST  ANY  SIGN  ON  YOUR  LINES 


to-night  will  have  one  or  more  bumed-out  lamps  in  it,  from  which  you 
are  getting  no  revenue.  By  giving  each  of  your  sign  customers 

A  No.  1  EASY  LAMP  CHANCER 

you  not  only  please  them  but  you  make  it  easy  and  desirable  for  them 
to  keep  the  dead  lamps  out,  thereby  getting  more  revenue. 

W.  N.  NUTTHCMS  «  BROTHER,  227  N.  2d  StrMt,  ST.  LOUIS 


BISHOP 


Factory  and  Office : 

420-430  Cast  25th  St.,  New  York 


PRANK  N.  PHILLIPS,  Pret. 
BUGBNB  R.  PHILLIPS,  V.-P. 
C.  H.  WAGBNSBIL,  Treat. 

C.  R.  RBUINGTON,  JR.,  Sm. 

Aawilasa  Elootrlaal  Works 

RNILURSOALE,  R.  I. 

•an  ati  laaalatad  Elattftc  Win 
ElacWc  LIgkt  Uaa  Win 

lalinf  Faadar  aad  Trallaf  WIta 
•aNaaliaS  haa  Wbt  aad  ItraaSt 

NBW  YORK.  F.  B.  Donohue, 
26  Cortlandt  Street. 
CHICAGO,  B.  H.  Hammond, 
13S  Adams  Street. 
MONTRBAL,  Bugene  P.  Phil¬ 
lip*’  Blectricu  Works. 


Shultz  Aqua  Waterproof  Belting 

will  do  your  work  and  do  It  right 

If  Steam  makes  your  belts  stretch. 

If  your  belts  slip  and  ruin  because  oil  or  water 
drips  upon  them,  or 

If  your  rubber,  duck  or  so-called  “water-proof” 
oak-tanned  belts  have  gone  to  pieces  or  won’t 
keep  your  machines  running  regularly. 

SHUL.XZ;  BEZI-XING  CO.  New  York  Boston 
ST.  LOUIS.  MO.  Philadelphia  26 


■SOWE?' 


For  20  Years  the  Standard 


**0.  K.**  Weatherproof  Wire 
*« Parse**  Robber  Wire 
Bare  Copper  Wire 
Slow  Burning  Weatherproof 
Railway  Feeder  Wire 
Slow  Burning  Wire 


143  LIBERTY  STREET  New  York 


PHILLIPS  INSULATED  WIRE  CO 

PAWTUCKET,  R.  1. 


IF  thg  SUPPLY  HOUSE  you  trade  with  does 

©not  keep  our  GOODS 
in  stock  WRITE  US 
We  will  attend 

QUICK  SHIPMENTS 

New  York  Insulated  Wire  Company 

Main  Of  flea:  114  Ubarty  St.,  N.Y. 

Branohaai  CHICAGO,  BOSTON,  SAN  FRANCISCO, 

I  B2  Daaplalnaa  St.  7  Otis  St.  766  Folsom  St, 


JENKINS  ’96  SHEET  PACKING 


The  Original  Unvulcaniaed  Packing. 
Suitable  for  all  ateam  joints.  Not  only 
does  it  make  a  tight  joint  quickly,  but 
BNpRHBBI  it  makes  a  joint  that  xeill  last.  Made  in 
sheets  and  also  to  order  in  GASKETS 
or  shape. 

All  ffenuin*  is  stamped  with  trade-mark, 
as  shown  ta  ent,  and  is  guaranteed.  2 

JENKINS  BROS.,  New  York ,  Boston,  Philadelphia,  Chicago,  London 


For  Catenary  Con- 
struction,  use  ”  Phono- 
Electric  ”  Trolley  Wire. 
ffiH|U|yH||3]l|v  Our  ”  Red  Booklet  ”  tells 
why  “  Phono-Electric 
is  superior  to  Hard 
Drawn  Copper  Wire.  Mailed  free. 

BRIDGEPORT  BRASS  CO. 

253  BROADWAY.  NEW  YORK. 


Specialists  in 

Recording  Instruments 


Pressure  Temperature  % 


Electricity 


WATERBURY,  CONN. 

Monadnock  Building 
Chicago 


THE  BRISTOL  CO, 

114  Liberty  St. 

New  York 


Mills:  Bridgeport,  Conn, 


RUBBER  COVERED 

Wires  and  Cables 


MONNOT  COPPER-CLAD  STEEL  WIRE 


|l5Arimy^l  Tj|  For  Every  Service 

Vv  A  Jm  For  Undergroun<L  Aerial  and  Submarine 

tlAi  JUS  /M  use  “  Safety  ”  wires  and  cables  have  the 

endorsement  of  the  most  conservative 
engineers. 

Submarine  Cables  a  Specialty 

The  Safety  Insulated  Wire  %.  Cable  Co. 

BAYONNE,  N.  J. 

NEW  YORK  OFFICE:  114  LIBERTY  STREET 


is  cheap  jht  pound,  but  it  doesn’t  last,  Copper-Clad  gives 
greater  strength,  greater  conductivity,  and  lasts  forever. 


DUPLEX  METALS  CO 


